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Thhiy years of pioneering by UTC's re¬ 
search, design, and engineering staffs as¬ 
sures you quality and reliability unexcelled 
in the industry UTC's tine of stock and 
special custom built items covers virtually 
every transformer and filter requirement for 
both military and commercial use. m 

UTC replacement type transformers, here^ 
described, (Pri. 117 V, 50/60 cycles) provide 
the highest reliability in this §eld. All units 
are low temperature rise, vacuum sealed 
against humidity with special impregnating 
materials to prevent corrosion and electroly¬ 
sis. Shells are finished in attractive 
lustre black enamel. 



CHANNEL FRAME FILAMENT/TRANSISTOR TRANSFS. 

Pri, f15 V 50/60 Cycles—Test Volts RMS; 1500 

Type 

No. Secondary W D H M Lbs. 


Tfm- 

I 

2.5 VCT-3A 

2% 

V/i 

I’K* 

254 

54 

FT-2 

6,3 VCT-1,2A 

2% 

v/t 

I'K. 

254 

54 

FT-3 

2.5 VCT.6A 

3Kt 

154 

2 

2% 

1 

FT-4 

6.3 VCT-3A 

3X* 

154 

2 

2^Ki 

1 

TTs — 

2.5 VCT-lOA 


254 


354 

154 

FT*6 

5 VCT-3A 

3M 

254 

2K. 

3’/, 

154 

FT-7 

7.5 VCT 3A 

zv* 

254 


354 

154 

FT-8 

«6.3 VCT-8A - 

4 

2W[« 

254 

35f. 

2y, 

FT-10 

24 VCT-2A 
or 12V^A 

4 


254 

3?f* 

2H 

FT*11 

< 

24VCT*1A 
! or 12V-2A 

3J4 

2% 

2Ht 

354 

154 

■ FT-12 -"j 

36VCT-1.3A 

1 or 16V-2.eA 

4 

254 

254 

3?f* 

254 


Taps on pri. of FT‘13 & 


FT^14 to modify sec. nominal V, 
+ 6 %, + 12 % 


. FT-t3 

' 26 VCT-.04A 

254 

IH 

154 

154 

■-*1 

54 

^ FT^14 

26 VCT-.25A 

254 

154 

I'Jft 

254 

-JL 


DOUBLE SHELL POWER TRANSFORMERS 



Type 

No. 

High DC 5V. 6.3 VCT 

V. ma Fil. FiF. 

W 

D 

H 

M 

N 

wt. 

Lbs. 

R-101 1 

275 0*275 

50 

2A 

2.7A 

' 

3 

254 

3 


2 

254 

R>102 

350-0-350 

, 

70 

3A 

3A 

3 

254 

354 

27, 

2 

37, 

1 

R-103 

350*0*350 

90 

3A 

3,5A 

ZH 

2J4 

3'Kt 

2’K. 

254 


R>1Q4 

350 0-350 

120 

3A 

5A 

Z% 

3>4 

354 

354 

27 , 

57, 

R-105 ] 

[385*0-385 


3A 1 

1 5A 


354 

4K. 

37 . 

tVt 

7 

VERTICAL 

Type High 

SHELL POWER TRANSFORMERS 

DC 5V. 6.3 VCT 

Wt 

No. 

V< 

ma 

FiL 

Fil. 

w 

D 

H 

M 

N 

Lbs. 

R*t10 

300-0-300 

|To 

|2A 

j^.7A ) 

2% 

2’J<i 

354 ' 


154 ] 

27, ' 

R411 

350-0-350 

70 

3A 1 

1 [ 

254 

Uk* 

354 ' 


254 

37, 

. 

R412 

350-0*350 

rl20 

1 3A 

I 1 

3Ki 

3>5f, 

1 1 

, 4 i 

27 , 

2X, 

534 

R-113 

] 400-0-400 

{200 

|3A 

I 1 

354 

4K. 

454 

3 

37. 

iL 

8 

L - IL^ 


CHANNEL FRAME FILTER REACTORS 

Inductance Shown is at Rated OC ma»Test Volts RMS: 1500 

Type Induct. Resistance OimensionSf in. wt. 

Hys. Current Ohms 


No. 


W 


H 


M 


Lbs. 


R-55 

IJ_ 1 

|tCma 

300 

2^ 

1^ 1 

117 , i 

* ji 

2 ' 

7,' 

R-14 

8 

|40ma 

1 . . 

250 

r 2wb 

ivH 

jl'H. 

254 

54 

R-15 

12 

BOma 

450 

2Ve 

1^^ 

1% ; 

254 

54 

R-16 

15 

30ma 

1 630 

2% 

IVz 

I'H. 

27 . 

% 

R-17 

20 

40fTia 

850 

3K* 


2 |i 

; 2% 


R-18 

r 

[BOmd 

250 n 

3K. 

1% 

2 

i 2»7* 1 

1 

R-19 

14 

lOOma 

450 1 3^4 

IVb 

2K* 

354 1 

17 , 

R-20 

5 

200ma 

90 

4Vb 

2V4 

2% 

3Ki 

27 , 

R-2t 

15/3 

l200ma , 

, 

90 

4Vb 

21/4 

2% 

3 % 

254 

R-220 

^ 00/8 Mhy 
25/2 Mhy 

2.5 A 

5A 

.6 

.16 

3^4 

Z 

2 K* 

354 

17. 
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ADVERTISING RATES 



IX 

€X 

12X 

1 p 

$268 

$252 

$236 

P 

138 

130 

122 

V4 P 

71 

67 

63 

2" 

37 

35 

33 

1" 

20 

19 

18 


Roughly^ these ore our rates. You 
would do very well^ if you are 
interested in odvertising^ to get 
our official rotes end oft of the 
details. You'll never get rich sell¬ 
ing to homs^ but you won't be 
quite 05 poor if you advertise in 73. 


7J Magazine is published monthly 
(thank heavens it's not weekly; 
by 7J, Inc., Peterborough, N, H. 
Zip 03458 (terrible number). The 
phone is 603-924-3873, Subscription 
rates $4.00 per year, $7.00 years, 
$10 three years world wide. Second 
class postage is paid at Peterborough, 
New Hampshire and at additional 
mailing ^ offices. Printed in New 
Hamjjshire, U,S.A. Entire contents 
copyright 1965 by 73, Inc. Post¬ 
masters, please send form 3579 to 
Good Old 73 Magazine, Peter¬ 
borough, New Hampshire. You are 
coming up for our July 4th hamfest, 
aren't you? 


A Two Meter Transistor Transceiver . . .IISLO . 6 

To give you a little encouragement to go portable on VHF. 

A Simple Two Meter Collinear . W5GVE 14 

Build your own CushCraft colljneor. 

220 Converter Number 9 .WIOOP . 18 

The last tube converter Honk built, but o good one. 

Reviewing the CushCraft Squalo . WA2ZCH 20 

It works. 

20 WPM-or Bust! . WA6VTL . . 42 

You might coll it □ forest of 5763's. 


2C39 Amplifier for 1296 me .WA8CHD 26 

Get yourself a respectable signal on the bond. 

A Varactor Tripler to 1296 me .W60RG 30 

The perfect mote for the 2C39 amplifier. 

The CPO-CWM . WIJJL 32 

Translation: Code Practice Oscillotor-CW Monitor. 

A VHP Flashback.W6SFM 34 

A few dewy-eyed memories for the old timers. 

Silver-Plated 417A Converter for Two . . K2KTV 38 

Of Course, you don't hove to silver-plate it. 

Testing the Galaxy Rejector .WA2TDH 41 

A useful accessory for your SSB gear. 

20 WPM-or Bust! . WA6VTL . 42 

Hints on getting the Extra Closs License from on Edison 
Aword Winner. 

The Gonset Six Meter Sidewinder 50 

Transistorized sideband on six. 

Converting the Swan Monoband to Two . K9EID 52 

A bargain two meter SSB transceiver. 

How's Your VHF Antenna Working? WA2INM 59 

Not the ultimate, but a useful method of checking gain. 

A Potpourri of VHF Hints . . .... - . 62 

Four short articles that can be oppifed to VHF and HF. 

The Design of VHF Tank Circuits.W6GGV 66 


Don't let the math scare you away; the graphs give the 
answers. 

Gus; Part III . . .W4BPD . . 76 

More hints on DX from the DX King. 


De W2NSD/1 . 2 

New Products ..82, 84 

VIIF ...88 


Semiconductors . 8S 

Caveat Emptor ................ 90 

ITopagation .. . 94 
















The Docket 

The deadline for your comments on this one 
is July 15th, so don’t put it off any longer. 
Original (signed) and 14 copies (carbons OK) 
to FCC, Washington 25, D. C. 

My views, expressed rather at length last 
month, are still the same . . . perhaps more so. 
IVe talked this over in the interim with several 
hundred hams and a lot of old timers and no 
one yet has come up with any reasons why 
this FCC proposal will benefit ham radio. Sure, 
it will change everything and change it radical¬ 
ly and tliis may be enough for those in our 
ranks who feel that “something must be done, 
no matter what.” I still feel that we cannot 
hope to solve our problems until they are 
isolated and defined. 

It is hard for me to dismiss from my mind 
the ridiculous start of this whole mess. Briefly, 
for those of you who have not been following 
the saga in 73 or K6BXs newsletter, here is 
the story: 

1962 was a depressing year for the League. 
The Brass got together in December over a 
beer to glum over this and figure out what to 
do to make everyone aware of the glory of 
.ARRL. Let’s do something controversial. What? 
How about Incentive Licensing? OK, let’s go. 
Since January was in the mail they whammed 
out a fine controversial editorial for Februarv. 
The directors met in May and figured that the 
Brass must know what they are doing, go 
ahead. In October thev followed through with 
RM-499. 

The FCC now had the problem along with 
a request from the ARRL for “leadership and 
guidance.” Well, we needed it along about 
then, but Tm afraid that the League turned 
to the wrong place, as many other groups 
have discovered in the past when they turned 
to the government to provide guidance and 


de W2NSD/1 

never say die 


leadership. The FCC, hot potato in hand 
looked for someone to work things out and 
I understand, finally turned the whole work* 
over to a non-ham lawyer and we ended up 
with 13928, luck>'^ us. 

I am hoping that you will join me in an 
effort to stop this ARRL inspired government 
creation from throwing ham radio into further 
unnecessary turmoil. 

Big DXer 

Now that I’ve become a DX hunter I’ve 
taken to reading the DX newsletters. I still 
agree with my original thought that there 
really is no way to provide any valuable DX 
news service in the pages of a monthly maga¬ 
zine. By the time something is reported it is 
usually all over but the shouting. 

One thing that puzzles me though . . . 
Hammarlund has been sponsoring the DXpedi- 
tion of the Month for over two vears now and 
for some reason they just don’t seem to try 
to get any publicity out of it. According to 
the latest list at hand they have the logs for 
43 stations so far ... a lot more than one a 
month. T notice it too when I go to send out 
QSL cards for contacts with some of the 
more interesting DX stations that I have con¬ 
tacted . . . the cards go to Hammarlund and 
get answ'ered quickly. 

Good show' Hammarluncl, but why keep your 
light under a bushel? 

County Hunters 

Though I personally think this business of 
trying to work gobs of counties is a bunch 
of horsefeathers . . , WAS is bad enough and 
look what DXCC has done to our DX bands 
. . . still, for those with little of importance 
to do in this world, hunting counties can be 
a big deal. I get a little perturbed when some 
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FROM 

INTERNATIONAL 



VHF/UHF 
UNITIZED TRANSMITTERS 

50 me—420 me 


International's new unitized VHF/UHF transmitters make 
it extremely easy to get on the air in the 50-420 me range 
with a solid signal. Start with the basic 50 or 70 me 
driver. For higher frequencies add a multiplier-amplifier. 
All units are completely wired. Plug-in cables are used to 
interconnect the driver and amplifier. 



DRIVER/TRANSMITTER 

The AOD-57 completely wired 
with one 6360 tube, two 
12BY7 tubes and crystal 
(specify frequency). Heater 
power: 6,3 volts @ 1.2 amps. 
Plate power: 250 vdc @ 50 ma. 
AOD-57 complete.$69.50 



The AOA-144 uses two 6360 
tubes providing 6 to 10 watts 
output. Requires AOD-57 for 
driver. Heater power: 6.3 
volts @ 1.64 amps. Plate 

power; 250 vdc @ 180 ma. 
AOA-144 complete.$39.50 



MULTIPLIER/AMPLIFIER 


The AOA-220 uses two 6360 
tubes providing 6 to 8 watts 
output on 220 me. Requires 
AOD-57 for driver. Heater 
power: 6.3 volts @ 1.64 amps. 
Plate: 250 vdc @ 150 ma. 
AOA-220 complete.$39.50 



420 me 

MULTIPLIER/AMPLIFIER 

The AOA-420 uses two 6939 
tubes providing 4 to 8 watts 
output on 420 me. Requires 
AOA-67 plus AOA-144 for 
drive. Heater: 6.3 volts @ 1.2 
amps, Plate: 220 vdc @ 130 


RELAY BOX 

Four circuit double throw. 
Includes coil rectifier for 6.3 
vac operation. 

ARY-4 Relay Box 
complete .$12.50 



FILAMENT 


SUPPLY 


The APD-610 provides 6.3 vac 
@ 10 amperes. 

APD-61Q complete......$9.50 


ma. 




AOA-420 complete.$69.50 






trj’ 






8 METERS 


COMPLETE TRANSMiTTER 


SO me A0D-S7 




' - U p;g5| -5, 

1 -- 


iu5=-" .i' 

J . 

2 METERS 

144 me 

AOD-57 

PLUS 

AOA-144 

. . 




AOD-57 

PLUS 

AOA-220 


iil,' 


220 me 

iii 


MODULATOR 

The AMD-10 is designed as a com¬ 
panion unit to the AOA series of trans¬ 
mitters. Uses 6AN8 speech amplifier 
and driver, 1635 modulator. Output: 10 
watts. Input: crystal mic. (High Imped.) 
Requires 300 vdc 20 ma, no signal, 70 
ma peak: 6.3 vac @ 1.05 amps. 
AMD-10 complete.$24.50 


420 me AOD-57 PLUS AOA-144 PLUS AOA-420 


'its-';: 


Order Direct 
from International 


* ■ ■ ■. «J 
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TWO CATEGORIES TO CHOOSE FROM 


Standard Duty Guyed in 
Heights of 37-54-88-105 
and 122 feet 


Heavy Duty Setf Supporting 
and Guyed in Heights of 
37-54 feet (S$) 

71 — 88 feet (guyed) 


ROHN has these 6 IMPORTANT POINTS: 


Ease of Operation—roller guides between sections assure 
easy, safe, friction-free raising and lowering. Strength- 
welded tubular steel sections overlap 3 feet at maxi¬ 
mum height for extra sturdiness and strength. Unique 
ROHN raising procedure raises alt sections together-uni- 
formly with an equal section overlap at all heights! 
Versatility—designed to support the largest antennae 
with complete safety and assurance at ony height desired! 
Simple Installation—install it yourself—use either flat 
base or special tilting base (illustrated above) depend¬ 
ing on your needs. Rated and Tested—entire line engi¬ 
neered so you can get exactly the right size and properly 
rated tower for your antenna. The ROHN line of towers 
is complete. Zinc Gatvanized—hot dipped galvanizing a 


standard—not an extra—with all ROHN towers! Prices 
start at less than $100. 




SEND FOR ROHN TOWER HANDBOOK: v5 v 
^$1.35 Value ' 

-ONLY $1 00 postpaid (special to readers M 

of this magazine}. Nearest 
source of supply sent on request. Repre- ! 


. 1 ; 


sentatives world-wide to serve you. Write f m 
today to; 


, 11 ^. 




ROHN Manufacturing Co. 


P. O. Box 2000 


Peoria, llltnoii 


"V/ortd’s Largest EXCLUSIVE Manufacturer 
of Towers; designers, engineers, and instailera 
of complete communication tower systems." 


fellow conies along on the baud and wani 
to work me because I am in Greene Count; 
New Hampshire. I know right away exact! 
how much interest he has in me as a perso 
- . . Z0ro, 

Unfortunately for the county hunter crow 
they have had to send their QSL's into thr 
giant QSL trap down at CQ. One of the coir 
plaints that I heard quite often in Europe wa 
tlie futility of trying to ever get QSL’s retume 
from there. Clif Evans K6BX has an answe 
... a new award . . . one where you will ge 
your QSL’s returned, the United States Count 
Hunters Award. Infonnation is available fror 
Chf (Box 385, Bonita, California) for 26c o 
3 IRC’s. 

High Power 

In an unprecedented (almost) move thi 
FCC recently announced that it had siispendec 
the license of Dale Hoppe VV6VSS for runnin; 
a little over the legal limit. As I understant 
the ciicumstances, Dale was sitting there chat 
ting away with someone when in walked tin 
FCC inspector. Hmmm, ten kilowatts! Well 
it does put out a good signal. One of tin 
chaps down here near Boston ran into prob 
lems with his 10 KW rig ... he had so mud 
rf pickup from his mobile whip that it meltec 
the final coil of his transceiver . . . and tht 
gutters on the house lit up with corona ever> 
time he talked . . . very spectacular. 

Though the FCC has shown little interest 
in pin suing power violators, I do tliink wt 
should keep in mind that, even though it is 
illegal, it is also unethical to lam all that soup. 

Many amateurs ask why we don’t lower the 
power limits to around 200 watts. Read the 
W4LCY article in the May 1964 issue of 73 
and you’ll see why. Every time the QRM goes 
do\vn on a ham hand enough to make it usable 
for commercial services they dig right in, ITU 
or no ITU agreements. In areas where ham 
activity is low our bands are jammed with 
non-amateur signals. So, if we lower our power 
all we are doing is cutting our own tliroats. In 
this day of relatively inexpensive kilowatts we 
would do well to keep our QRM level as high 
as we can , . . well hold our bands a lot 
longer. 1 suspect that this reasoning may be 
behind the lack of FCC prosecution of ama¬ 
teurs for overpow'er . . . until it has gotten 
completely out of hand. 

Europe Again 

The purchase of a new \’'olkswagen 1500 
squareback sedan in Germany just paid for a 
round trip to Europe. I like that sort of ar- 

Cont. on p. 86. 
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TENTION: GOVERNMENT, AIRLINES, POLICE, FORESTERS, INDUSTRIES 
ID OTHERS OPERATING IN THE 2 TO 30 MCS HIGH FREQUENCY BANDS 





LEFT: CSB100TR 
RIGHT: CSB12SC 




INGLE SIDEBAND SETS BY HAMMARLUND ARE EIGHT 

TIMES MORE EFFECTIVE. 

ays who? Says Hammarlund who maVes these remarkable 
jng-range transmitter/receivers (see above). Each wilt deliver 
signal eight times more effective than an AM set drawing 
ie same power. (In regular AM equipment the carrier wave 
bsorbs most of the power and carries no message. So 
ammarlund SSB sets transmit the message signal along 
ne narrow sideband with no carrier wave.) 

IT WORKS 

.nd how it works, Hammarlund's SSB sets free themselves 
>f conventional AM interference because they use only half 
he frequency space. They cut distortion because they depend 
ess on rigid relations between phase and amplitude. Talk is 
nore private because Hammarlund SSB sets can't usually be 
licked up by home-style shortwave receivers. 

IDEAL FOR GOVERNMENT AND INDUSTRIAL OFFICES 

^hen normal telephone lines aren't available or wanted, 
Hammarlund SSB takes over. The CSBIOOTR works on mountain- 
:ops, in spots remote from its antenna, in installations where 
several dispatchers are working separately and can use the 
DU-lOA Telephone Remote Control units providing up to 20 
control points. The CSB125C, less expensive, works when 
tispatcher^ antenna and set are in one location. 


This means Hammarlund SSB sets work beautifully in out-of^ 
the-way locations for government, maritime, forestry, airline, 
police and offshore oil installations. 

FITS THE NEED 

One antenna serves all six channels. Use handset, speaker or 
remote line. Phone or code. All simple controls on front 
panel. Just connect antenna, ground and plug In. 

GO AHEAD AND WRITE 

Mall this coupon for details on the B-times more effective 
Hammarlund SSB sets. 

r-—-1 

, HAMMARLUND MANUFACTURING COMPANY , 

I A GIANNINI SCIENTIFIC COMPANY, ■ 

I 73-88 Hammarlund Dr., Mars Hill, North Carolina, 28754 i 

' Gable Address: ARLAB, New York, N.Y. 

I YES—^We want to know about Hammarlund SS8. I 

I NAME_ * 

^ WITH_ * 

I AT_ ' 

L_J 



SUPERPRO ENGINEERING IN EVERY SET 

From 1910 to Tomorrow: Hammarlund Builds Commercial Communications Equipment 
Variable Air Capacitors, Amateur Radio Equipment and the Outercom 2-Way Radio, 
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Gianfronco Lovisolo 11S! 
Viate Caldara 24, 
Milano, Italy 


2 Meter Transistor 

Transceiver 


Tliis transistorized transceiver was planned 
and built for portable and lightweight opera¬ 
tion in the field. Receiver sensitivity and noise 
figure are excellent due to the use of a Nuvis- 
tor rf amplifier and triple conversion receiver. 
Transmitter final delivers a measured output 
of 30 milliwatts to the antenna. This power 
is of course in the QRP class, but, from favor¬ 
able locations, it can give gratifying results. 
As a test, this transceiver was brought to the 
top of 4000 feet “Campo dei Fiori” moun¬ 
tain along with a Gonset “Communicator 4.” 
The two sets were operated with the same % 
wave whip antenna: the Nuvistor/transistor 
receiver compared favorably with the Com¬ 
municators, the only trouble being a tendency 
to overload on strong signals. On the other 
hand, the transistor receiver does not produce 



Top view of complete 2 m. transistor trans¬ 
ceiver 


the annoying hiss common witli the Commun 
cator 4. As for the transmitters, every static 
which could be worked with the Commun 
cator, could be worked with the transistr 
transmitter. The signal strength reports wei 
of course favourable to the Communicator, bu 
if the Gonset set was given Q5, in most case 
Q5 was given to the transistor transceiver a 
well. 

Referring to the block diagram, the tranj 
mitter starts with an 8 Me xtal controlled os 
cillator and tripler to 24 Me; 24 Me rocks cai 
also be used with no modification to the cii 
cuit. This signal is fed to the base of Q2 whicl 
triples to 72 Me; Q3 doubles to 144 Me; Q' 
is the final rf amplifier: collector voltage is IJ 
\'olts with no modulation and collector cur 
rent is 3.5 ma at full load and with a verj 
noticeable dip. Input is aroimd 30 milliwatt 
^vith an output (measured) of 30 milliwatts 
efiSciency is littie less than 60%. The modulatoi 
is a conventional resistance-coupled audio am¬ 
plifier. Modulation is applied to the final only 
via modulation choke Z1 which is the only 
critical part in the modulator circuit. Modula¬ 
tion is clear and undistorted with this ar¬ 
rangement which prov'ed to be superior to 
transformer modulation. Looking at the trans¬ 
mitter diagram, it can be seen that Z1 is fed 
from the 22,5 tap on the power pack: this is 
done to have at least 15 volts on the collector 
of Q4, since there is considerable voltage drop. 

The receiver is made of two subassemblies: 
a xtal controlled converter with an if output 
between 28 and 30 Me and a tuneable if re¬ 
ceiver. The converter starts with a 6CW4 as 
rf amplifier wliich works with 22.5 volts on the 
plate and 9 volts on the filaments. This much 
filament voltage could be eliminated using a 
separate 6 volts battery and this I advise to 
do, although I have been operating it for 
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any hours with no apparent damage to the 
be. The big disadvantage of this arrange- 
3nt is the short life of B1 and B2 which must 
: changed after about three liours of continu- 
is operation. By luck, these batteries are 
leap and can be easily replaced. Signal from 
1 is fed to Q8 which acts as grounded base 
nplifier. Q9 is the mixer operated common 
nitter with harmonic signal coming from 
12 . 

The tuneable if is made of two cascaded 
ixers QIO and Qll with separate oscillators, 
455 kc if amplifier made of Q15 and Q16, 
Detector, avc and first audio made of Q17 
id conventional audio stages following. 

The converter and receiver were aligned to 
)ver the two me segment from 144 to 146 
ic which is the two meter European band, 
.'owever, the converter can be made to work 
om 144 to 148 me with an output from 
5 to 32 me and the tuneable if can cover 
lis 4 me segment by the simple setting of 
le two trimmers C12 and C16 in series with 
lain tuning capacitor C15. More on this 
iter. 



Bottom view of if 


Construction and Alignment 

The transmitter is shown in Fig. 2 with the 
modulator. It is built on a 43*" x 239" copper 
coated phenolic plate. It is suggested to follow 
the layout shown since it allows short connec¬ 
tions and ease of wiring (see template A). 
The best procedure to save time and tiouble 
is the following: drill all holes, mount all 
parts and then wire according to the dia¬ 
gram. Now check the resonate frequency of 
all coils with a grid-dip meter. With parallel 
condensers set at mid capacity and with tran¬ 
sistors not inserted they should resonate a 
little higher than their proper frequency. Now 
put an 8 or 24 me .xtal in the holder and 
Q1 in its socket. Connect power to tins stage 
through a 0-10 ma meter. Using the dipper 
as an absoiption wavemeter couple it to LI, 
look for output and tune Cl for maximum 
without losing sight of collector current. 

Oscillation is marked by a dip on the mil- 
liammeter. When you have tuned up tire stage 
let it operate for at least ten minutes watching 



Top view of if 











































































Fig. 1, 2nn. receiver. Connect 2,2k resistor from —12.5v to CT of Ti 
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WV—► 
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"6 to lOdb extra on the ex¬ 
citer add up to a KW gain 
any way you want to figure 
it. And using your Clipreamp 
with the S Line and 30L1 
amplifier I’ve had consistent 
reports of 6 to lOdb strong¬ 
er signals QSO after QSO — 
short haul and DX. 

On occasion I have alter¬ 
nated the Clipreamp with 
the 30L1 and the reports 
came back, ‘No change — 
amplifier is working OK.’ 
Again an approximate 6 to 
lOdb gain. 

I am delighted with the unit, 
of course, and actually feel 
that I’ve got myself a $21.95 
kilowatt.” 

Charlie Burgoyne..,WILHZ 


Your distributor has Charlie 
Burgoyne’s ‘‘$21.95 kilo¬ 
watt" now. WATERS doesn't 
guarantee it to take the place 
of your I inear (after all Clipre¬ 
amp weighs only 6 V 2 ounces 
and fits in the palm of your 
hand) but it does guarantee 
your complete satisfaction. 
Buy it , . . try it! If your sig¬ 
nals don't punch through 
QRM better the deal is off 
— your money refunded! 
Incidentally, Clipreamp is 
self-powered and installs in 
the mike line in a matter of 
minutes. 

Model 372 
(less battery) 

$ 21.95 




MODELS 3001 & 3002 


WATERS UNIVERSAL HYBRID 
COUPLER & PHONE PATCH 

MODEL 3002 (less battery) 

$ 69.95 

MODEL 3001 
(without Com preamp) 

$ 49.50 


Perfection in a PHONE PATCH 

Here's the only phone patch with its own speech processor! The built-in Compreamp 
(similar to Clipreamp) in Model 3002 maintains correct out-going patch levels, 
eliminating all manual switching and providing effortless VOX operation. The Com¬ 
preamp may be used independently in the microphone line. Provision is also made 
to switch a tape recorder in for both recording and playback in the Hybrid Coupler 
and Phone Patch. 



WATERS 

MANUFACTURING INC. 

WAYLAND, MASSACHUSETTS 


WATERS PRODUCTS ARE SOLD ONLY THROUGH WATERS QUALIFIED DISTRIBUTORS 











































Receiver Coil Table 

L5-—^144 Me input coil; 6 turns #18 wire-air 
wound. Top 2nd turn from ground-—-Vi" 
diameter 

L6—6CW4 neutralization coil; 24 turns #28 wire 
wound on Vi" diameter form-brass slug 
L7—144 Me nuvistor plate coil; 2 turns #24 wire 
(*) see note 

L7A—Q8 emiter link (144 Me); 2 turns #24 
wire wound on cold end of 1_7 (’*’) 

L8—Q8 collector coll (144 Me); 3 turns #24 
wire {*) 

L8A—Q9 base link (144 Me); 1 Vi turns #24 
wire wound on cold end of L8 
L9—Q9 collector coil (28 Me); 13 turns #29 
wire (*) close wound 

L9A—Output link (28 Me); 2 turns #29 wire 
wound on cold end of L9 

DO—Q12 emitter coils (28-30 Me); 23 turns 
#29 wire close wound on 3/16" diameter 
slug tuned coil form (**) 

LI 1—Q12 collector coils (1 16 Me); 4 turns #24 
wire (*) 

LIIA—Q9 emitter link; 1 turn #24 wire wound 
on cold end of LI 1 

LI2—28 Me input link; 5 turns #29 wire close 
wound (*) on ground end of LI 2A 
L12A—28 Me input coil; 12 turns #29 wire close 
wound (*) 

LI 3—28 Me tuned circuit; 13 turns #29 wire 
wound on 3/16 diometer slug tuned coil form 
L13A—QIO base link; 2 turns #29 wire wound 
on cold end of LI 3 

LI4—QlO collector coil (5500 kc); 32 turns #29 
wire close wound (*) 

LI 5—5500 kc tuned circuit; 49 turns #31 wire 
close wound (*) 

L15A—Q11 bose link; 8 turns #31 wire wound 
on cold end of LI 5 

L16—Q13 collector coil (22.5 Me); 8 turns #29 
wire wound on 3/16" diameter slug tuned 
coil form 

L16A—QIO emitter link; 2 turns #29 wire wound 
on cold end of LI 6 

L17—Q14 collector coil (5045 kc); 49 turns 
#31 wire close wound l*^') 

L17A—Q1 1 emitter link; 4 turns #31 wire wound 
on cold end of LI 7 
Notes: 

(*) All colls so morked ore wound on 15/32" 
diameter plexiglass rods. See detail D. 

For proper operation of oscillator LIO must 
be resonant between 20 ond 30 Me. Exact fre¬ 
quency is not critical, 

T1—455 kc if transformer 
T2-—455 kc if transformer 
T3—455 kc if transformer 
T4—oudio Interstage transformer 
T5—audio output transformer 


Lett; Top of converter. Above; Bottom view 

of converter 

the collector current to see if there is a 
tendency toward thermal runaway. If this ha 
pens increase R2 in small steps. Now p 
Q2 in its socket, apply power to this sta 
always through the milliammeter and tune ( 
for maximum reading of the grid-dip met 
In the same way tune up the following stagt 
Do not be afraid to lose drive to the mi 
tiplier stages; if this happens the transist< 
cannot be damaged since they are at cutn 
with no drive. When you are confide 
every stage is working properly, you c 
check the modulation by listening to it 
vour 2 meter receiver. 

■m 

Receiver 

The tuneable if receiver is by far the me 
critical part of the entire rig. It is built on 
9" X copper clad phenolic plate. S 

template B. Form the complete intersta 
shield by following dimensions given in tei 
plate B: all parts for this shield are cut o 
of ir high thin brass strip and then s< 
dered together. 

To facilitate wiring of the if, the shield 
soldered in place after wiring is completed. 
adWse following the layout shown careful 
since it prevents all troubles due to unwant 
coupling between stages. 

When wiring is completed and the shie 
is in place, start checking the audio stagr 
connect a loudspeaker across secondary of 1 
and an audio signal generator (or any otb 
audio source such as the output from a reco 
player) to point A: audio output should 
clean and undistorted. Next tune the 455 
if (Q 17, Q 16, Q 15), by connecting a mo 
ulated signal generator across primaries of 1 
T2 and T1 and timing these transformers 1 
maximum output a.s seen on a ac voltmet 
connected across the loudspeaker. If hov 
and wliistles are heard when all the 455 
tiansformers are tuned the if strip must 
neutralized. Tliis is accomplished by reversii 
the secondary leads of T2. This should gi 
a marked inprovement: if however oscillatii 
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6 OR 24 Me Qj 
CRYSTAL 


-12 5 V TO R£C£IV£R 



Fig. 2. 2m transmitter 


Transmitter Coil Toble 

: 18 turns of #32 wire on */t" coil form: close 
vound 

4 turns of #32 wire wound on cold end of LI 
: 7 turns of #28 wire on 'A" coil form: close 
vound 

3 turns of #28 wire wound on cold end of L2 
; BVa turns of #18 wire air wound; coil diam¬ 
eter y 2 "'f coil length 

2 turns link of #18 wire (insuloted)! in- 
lerted between turns of L3 

: 3'A turns of #18 wire oir wound: same dimen- 
iions as L3 

1% turns of #18 wire (insulated) t: in- 
lerted between turns of L4 

3te; Insulotion is mode with spaghetti to prevent 
iccidentol shorts with collector coils. 



Above: Detail receiver if layout. Top 
right; C, converter. Bottom right: A, trans¬ 
mitter. Center; Detail D, coil forms. 


Transistors 

Ql, Q2; OC171, 2N1517, 2N2084 
Q3, Q4: AF102, 2N2084, 2N2671 
Q5: OC71, 2N2428, 2N1274 
Q6, Q7; OC74, 2N109, etc. 

Q8, Q9: AFZ12, 2N2495, 2N2360, 2N2084 
Q10-Q14: OCI71,2N1517, 2N2084 
Q15, QI6: OC170, 2N156, 2N267 
Q17, Q18: OC70, 2N2428, etc. 

Q19, Q20: OC74, 2N109, etc. 


American types are editor's suggestions. Many 
other types will also work. 
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does not stop, connect n small condenser 
(from 3 to 12 pf) from the base of Q16 
to the collector of Q15. 

When the 455 if is operating properlcheck 
rf output from Q14 by coupling the GDO tuned 
to 5045 kc to L17 and tuning C18 for max¬ 
imum output at this frequency. Now con¬ 
nect the signal generator to the base of Qll 
and tune it back and forth around 5500 kc: 
output from the generator should be heard in 
the loudspeaker. After this, set the generator 
to exactly 5500 kc and tune Cl8 and C14 
for maximum output. 

Next, clieck for output from Q13 with GDO 
coupled to L16. With C15 at maximum capac¬ 
ity, .slugs on L16 and L15 at half range, 
tune C17 to read approximately 22,500 kc on 
the GDO. If you cannot reach this frequency, 
tune C16 toward more capacity. Tune slug of 
L16 and capacitors C16 and 17 to have an 
oscillator range of at least 4 Me from 22,550 
kc (C15 all meshed) to 26,500 kc (C13 all 
open). 

Connect the signal generator to J4: set it 
at 28 Me and turn C15 to ma.\imum capac¬ 
ity: now adjust Cl2 for maximum output. 
Set generator to 30 Me, tune Cl5 to receive 
this signal and adjust CIO for maximum out¬ 
put. Next set generator to 32 Me, tune CIS 
to receive this signal and adjust Cll and L13 
for maximum output. Repeat the above proce¬ 
dure several times, since these adjustments 
interact. When the 4 Me coverage is accom¬ 
plished and QIO and Q13 are tracking pro¬ 
perly, set again generator to 30 Me and tune 
C13, C14 and C18 for maximum output. This 
alignment is easy if it is remembered that 
C12 and C16 are in series with the two sec¬ 
tions of C15: to get more coverage from the 
main tuning condenser, C12 and C16 must 
be adjusted to increase their capacity. 

Converter 

The 144 to 28 Me crystal controlled con- 
verter is built on a 4%'^ X 2%^' copper clad 
phenolic plate. See template C. Again form 
the interstage shield, wire aU tlie assembly 
and then solder the shield in place. Prior to 
alignment, test all coils with the GDO and 
bring them to resonate on the proper fre¬ 
quencies by means of the parallel trimmers. 
This initial adjustment must be done with 
transistors oil their sockets. 

Alignment of harmonic generator Q12 is as 
follows: connect power to this stage through 
a 0-10 ma meter: slowly tune slug of LIO 
till you see a dip on the meter: Q12 is now 
oscillating. If oscillations do not start, LIO is 
either too high or too low on frequency; this 



Top: Modulator. Bottom; Transmitter 


coil must resonate between 20 and 30 M 
to reach the right frequency, remove tur 
from the coil till it resonates broadly 
approximately 32 Me; now connect a 50 
tiimmer in parallel \%'ith the coil and tune 
for dip on the meter. The trimmer can n( 
be removed and fixed capacitor connected 
its place. With Q12 oscillating, couple t 
GDO, tuned to 116 Me, to Lll and tu 
C9 and LIO for maximum output. 

Connect a short cable between J2 and 
communications receiver tuning from 28 
32 Me (The variable if can be used if y 
hav'e already aligned the dial). Set receiver 
28 Me, signal generator to 144 Me and cc 
nected to Jl: adjust C6 for maximum outpi 
generator to 146 Me, receiver to 30 Me: adji 
C7 for maximum output; finally generator 
148 Me, receiver to 32 Me and tune C8 1 
maximum output. 

VI must be neutralized: to do this, discc 
nect —22.5 volts to this stage leaving 
filament power. Tune in on receiver a stro 
signal around the middle of the band w; 
Jl connected to your 144 Me antenna 
ham friend living nearby could supply such 
signal) and adjust L6 for minimum outp 

Assembly 

The pictures show how the subassembl 
were mounted on the main chassis: any otl 
layout could be chosen to meet individi 
requirements. The if main tuning capacitor 
turned by means of a 1:10 reduction drr 
Transmitter and modulator subassemblies £ 
mounted vertically, while converter and V3 
able if are mounted on pillars cut out of tl 
copper tubing. For frequency stability, 
least four pillars should be used for the va 
ble if. . . . IlSI 
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Tenna-Rotor stands up under severe 
conditions. Tests prove it is the strongest, 
most durable antenna rotator available 
for amateur use on all antennas up to 25 sq, 
feet in cross section, including six element 
10-15-20 Tri-bander antennas. 

This latest Alliance Tenna-Rotor will turn 
heavy antennas and is designed to withstand 
wind velocities to 90 m.p.h, in accordance 
with E. 1. A. wind loading standards. The 
patented rigid offset design distributes 
the load resulting in superior strength to 
weight ratio for greater ease of installation, 
Features anti-windmilling, gearing and brake 
system to maintain positive positioning 
and eliminate overtravel. Unit, enclosed in 
a sturdy, ribbed die-cast zinc housing, is 
lightweight and simple to set up. if you can 
lift your antenna and put it on the Tenna- 
Rotor ... it will support it, hold it and turn it. 


V ■ < 


• New Precision Machined Steel Drive Gear 

• Greatest Positioning Accuracy Possible 

The new Alliance transistorized automatic 
C-225 features a patented phase-sensing 
bridge similar to laboratory test equipment 
and is now available exclusively from 
Alliance for HAM users. Affords automatic, 
stepless, synchronous pinpoint positioning 
accuracy throughout 360° of rotation that 
reduces or eliminates interference. 



All this with noiseless control. 



The ALLIANCE 

Manufacturing Company, Inc. 

[Subsidiary of Consolidated Electromcs Industries Carp.) 
ALLIANCE, OHIO 
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U db @ 33<t/db 


Bill Nogues WBGVE/-: 
2601 Choctaw 
Dothan, Alabama 



A while back, a ham got tired of fighting 
poor signal reports on two meters. So, he 
built a series of yagi antennas. Some improve¬ 
ment, but not worth the blood, sweat, tears 
and iime wasted in trying to resonate the 
things, broaden or narrow major lobes, drop 
SWR, etc., etc., etc. It was all of the etc.’s 
that tired that ham (me). The etc.’s were 
mostly raising and lowering antennas by hand; 
very tiring work . . . but, I came to a conclu¬ 
sion; 

The extra-ordinary ham, of course, has the 
knowledge, skdl, instruments, and time to 
properly design, Imild and tune those tricky 
yagis; but how about the rest of us, the 
“average” hams? Is there no two meter anten¬ 
na that is broad-banded, that is not so sharp 
directionally that being 10 degrees off one 
way or the other misses a signal, that needs 




little or no adjustment to get that SWR down! 
Yes, the coUinear array. 

This is the answer for the “average” twc 
meter ham. This is the antenna that work: 
like a charm the first time. The 16 elemeni 
version described here is roughly the equiva* 
lent of eight 2-element beams, is easily fed 
and has a large “capture area” (this is gooc 
on two meters). 

A collinear curtain consists of eight horizon¬ 
tal half-wave driven elements, arranged foui 
Iiigh and two wide, and spaced 1 or 2' 
end to end, horizontally, and % wave apart 
vertically. See Fig. 1, Such an array radiate: 
broadside, that is, into and out of the page 
The feed point impedance of an end fed half¬ 
wave is quite high, but by feeding several 
it can be brought down to under 1000 ohmf 
(a value that can be manipulated). 

A set of 8 reflectors should back up oui 
8 driven elements to bring the impedenc€ 
down further, and also to improve the direc¬ 
tional qualities of the antenna. These reflectori 
should be 40" long (using K to W' tubing). 
Spacing them .2 wavelengths (16") behind the 
38" long driven elements will bring tlie feed- 
point impedence (X-X) down veiy close tc 
300 ohms. So much for theory. 

In practice, the heart of the collinear array 
is the physical supporting structure. You can 
build the thing all-metal, as in Fig. 2. Since 
the dri\'en elements and reflectors are sup¬ 
ported at voltage nulls, no insulation is needed. 
This kind of constmetion works find. But—look 
at the size and at the relative complexity of 
construction that this all-metal array presents 
to the average ham-type builder, who is 
anned only with hacksaw, hand tools, and 
hand drill. 

There is another w^ay to support a colhnear, 
and it’s the method used bv most of the 
antenna manufacturers. A look at Fig. 3 will 
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how you why. You can see that physically 
his is simpler; the only catch is that the 
nsulators must be both non-conductive at two 
leters and strong enough to support up to 
;0" of element on either side of it. You can 
ee that electrically this type of construction 
3 much “cleaner,” having less metal floating 
.round to adversely affect pattern, SWR, 
tc. It decreases the XYL-R, too, due to its 
leater (and lighter) appearance. 

Well, having long been sold on collinears 
•ver yagis, and, more recently, sold on insula- 
ive over all-metal construction, it appeared 
hat the only thing standing between me and 
good antenna was the little matter of those 
special” insulators. But, when you are as dumb 
s I am, you have to be lucky . . . and sure 
nough, I lucked in, I found myself in Sears 
loebuck one day, and I wandered into the 
dumbing department by mistake (dumb but 
ucky, remember), I had this antenna dilem- 
na on my mind, so you can imagine my 
urprise and delight when I looked up and 
aw a whole pile of my “special” insulators for 
19c a shot. Of course I corralled the nearest 
alesman and applied pressure at his elbow 
intil he agreed to break open a dusty catalog 
•rder book to determine just what those little 
jeauties were made of. After a little search, 
le was able to supply me with flow-data, 
:tc., and inform me that they were made of 
'JYLON. They were nylon “T’s” for plastic 
)ipe used in do-it-yourself plumbing. I bought 



Fig. 2. All-metaf construction. 



Fig. 3. Simplified construction. 


8 and left the salesman wondering about my 
plumbing project and my sanity. 

These “T’s” come in at least two sizes. I 
got the smaller size—just a shade over %" 
O.D. They are designed to be jammed into 
plastic pipe, so they have raised, sloping rings 
on the connecting portions that act like barbs 
to secxare the joint. This also helps hold them 
when they are jammed into aluminum tubing 
that is %" I.D. 

The collinear elements are inserted into the 
“arms” of the “T” and secured there by means 
of 6 X la" sheetmetal screws (Fig. 4). Drilling 
the small pilot holes for these screws was 
troublesome until I found that the smooth, 
curved Nylon surface could be “dimpled” by 
touching with a warm soldering gun. I also 
discovered drilling the pilot holes in both the 
element and the “T” for the “A” screws before 
assembly was the easiest method. After the 
“A” screws are in, one shot of the hand-drill 
will drill the hole for the “B” screws in the 
“T” and the element simultaneousiv. Natural- 
ly, it goes almost without sa>ing: don’t over¬ 
tighten these screws. Remember, this is soft 
nylon and soft aluminum. 

Since the driven elements have to be fed 
at the end (and inside the "T”), it is necessary 
to put an electrical connection at screw “A.” 
I found that thin strips of copper drilled to 
pass the “A” screws worked fine. If you want 
to solder these copper tabs to screw “A,” do 
it before screw “A” is set in the nylon. An¬ 
other word of caution: drilling small strips of 
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copper with a hand-drill can be painful. The 
copper is tough and will bind on the drill, 
spinning around chopping fingers. It is easier 
if the holes are drilled in a larger piece of 
sheet copper before you cut it into smaller 
strips. The larger piece of copper is easier to 
hold on to. 

After 2 driven elements are secured in one 
“T” and 2 reflectors in another, plug the 2 
“Ts” into the ends of the %" I.D. boom. Lay 
this H-shaped bay on a flat surface, such 
as a porch or driveway. This lines up the 
driven elements and reflectors into the same 
plane. Be sure that your U-bolt holes are also 
in this plane by running a long, straight rod 
through them. When all the elements and 
U-bolt holes are flattened out, drill the pilot 
holes for the “C” screws, and insert them. 
See Fig. 5 for the layout of a single bay. 

When you have built 4 of these bays, you 
are ready for a rest. All that remains now is 
to stack these 4 bays on a mast and hook up the 
phasing and feedlines. When you have the bays 
stacked on the mast, 40" apart, and all facing 
the same direction, solder the phasing lines 
to the copper tabs on the driven elements’ 
“A” screws as shown in Figure 1. The ARRL 
Antenna Handbook says to use #18 copper 
(or copperweld) spaced 1"; so copper I used. 
Where the phasing lines cross, between the 
central and outer bays, a couple of home-made 
phasing line separators are in order. Any good 
insulator that will separate the phasing lines 
by about an inch will do the job. I happened 
to have on hand, and used, thin strips of 
plexiglas slotted at the ends. After the lines 
have been slipped into the slots, a touch of 
the soldering gun will fuse the slots closed 
tightly over the wire, keeping the separators 
in place on the line. 

Attach your 300 ohm twinlead, open-wire 



40" 40" 

Fig. 5. Layout of single bay. 


line, or 4 to 1 coax balim at the point; 
marked X-X on Fig. 1 . Lift the thing into thf 
air and use your creation. Store bought array; 
are dandy, but they never quite give thf 
same feeling of accomplishment that a well 
constructed home-brew antenna does. Besides 
store bought arrays are worth every cent yot 
pay for them, but they do cost in the neigh¬ 
borhood of $20. I managed to build mine foi 
less than $3, but I had a head start ... I hac 
the U-bolts on hand. Assuming that any ham 
worthy of the name can make sure he falL 
heir to a graveyard of busted TV antennas 
the array here can be built for about 33c pei 
db, ie, $4 for a 12 db antenna. TV anten¬ 
nas, especially those terrible conicals, arc 
generally built of the approximately O.D 
aluminum tubing used here. If you can’t fine 
any of the approximately %" I.D. tubing ir 
the booms of the TV antennas, you ma> 
have to surrender and purchase some con¬ 
duit (aluminum). Mine was built largely wit! 
what I had on hand or could easily scrounge. 
If these methods or materials don’t suit you, 
follow your nose, improvise; it’s part of z 
long-standing ham tradition. 

Parts List 

8 lengths of tubing 38" long (altiminuni) 

8 length of tubing 40'- long (aluminum) 

4 lengths of I.D> tubing, long, and drilled fot 

4 U-bolts (size depending on your mast) 

About 40 #6 X 54" sheet metal screw (Scars calls then: 
#7137-Bmder head gimlet point zinc plated sheet meta' 
screws, and sells them 20 to a box for about 20c) 

8 nylon 54'' plus 

8 copper tabs 1" x drilled at one end to pass above 
screws 

About 21" of #IS copper wire 
2 or 4 plastic separators 154" ^ 54" ^ J4" 

Construction time is less than 4 hours, even 
if you are as non-mechanical as I am. Just 
be sure to line up the materials beforehand. 

The resultant 12 db forward gain antenna 
will increase your enjoyment of tw'o metei 
since you will be able to “hear” as well as 
to be heard much further. Good luck, and be 
seeing you via Oscar IV. 
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Engineered to meet today's 
band needs/ tomorrow's band 
changes, Mosley Trop^Master 
beams remain your passport 
to world**wide DX# Yes, now 
is the time to add the fin¬ 
ishing touch to your station 
• Trap-Master by Mosley. 

Ci^sider TA-33, the supe 
rior quality beam known and 
respected hy thousands of 
Ha ms throughout the world. 
TA-33 easily Handles 1 KW f 
AM on 10, 15 and 20 meters. 
Up to 8db. forward gain. ^ 
20 db« or better front-to-backi 
and 1.5/1 or better SWR, 
TA-33 features the original 
all metal encosed trops, 
proved to lost through years 
of faithful service. 
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For Hams with lower power = 
needs, TA-33 Jr. is gn ideals 
hoice. Roted for 300'watts -/. 


Beams 


Passport 


AM or CW -1000 watts PEP on 
SSB, "Trap-Master Junior" is" 
aj,top*of-the-/me h/gh perfofm- ; 
once beam that' will boost your 
DX potential on 10, 15 and 20 ~ 
meters. Features up to 8db. for- 
?i,ward iga]n - - 20 db. or'better front- 
to-back and U5/1 ‘or Ijetter^SWR. 
TA-33 Jr. incorporates the famous 
j Trap-Master All Metal Encased 
Traps, the mark of distinction in tri- , 
band beams. An added "p/us feoture" 
of this beom is its ability to be easily 
converted into a version of the NEW 
MP-33 "Tig-Array" when you increase 
power. 
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To World 
Wide 




DX 


The newest addition to the Mosley Trap- 
Master family and direct, decendent of the 
TA*33 Is the MP-33 Tig-Array. Featuring top 3 
band performance on 10, 15 and 20 meterse Roted 
for 750 wotts AM/CW, 2000. wotts PEP on SSB. 
Here., in^pthe ^mec/ium powered performer designed 
in the true Trap-Master tradition. Agoin features the 
high performance all metal encased traps, pioneered 
and developed by Mosley for dependable multi-band 
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Visit your Distributor today for more details about the World- 
Famous Mosley beams. Tour possport to wor/d-wrc/e DX is a 




merB antenna away. 
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Henry H. Cross WIOOP 
11 1 Birds Hill 
Needham 92, Moss. 



220 me Converter No. 9 

(Not a construction article) 


I don’t make them all alike, because ham 
radio is a hobby, and the fun in making them 
is to try something that is at least a little 
different from the conventional. 

This converter started out as an argument. 
It was a test bed for several rf stages using 
the 6CW4, at the same time that I was fooling 
with a somewhat modified Tapetone 220 con¬ 
verter. The original idea was to get a com¬ 
parison between the 417 and Nuvistor rf 
stages. The upshot was that I convinced my¬ 
self (the detailed evidence should also work 
on other skeptics) that while a 417A of good 
antecedents and the right brand is slightly bet¬ 
ter in NF at 220 me than the 6CW4’s I tested, 
the improvement is bought at about $110 per 
decibel. (Not to say that you can’t do better; 
just that I didn’t.) The compaiison was valid 
because the converters were the only difler- 
ences between the two setups, and correction 
for the second stage contributions was made 
in each case. I tried the 6CW4’s grounded- 
grid first; at 220 that grid lead is too long 
for stable operation. Neutralized, the noise 
figure was the same as I later found the 
grounded-cathode connection to be ... a bit 
under 5 db. Neutralizing the g-g Nuvistor was 



Bottom view. Input on left. Mixer to right. 
Crystol oscillator behind partition. 


trickier than for grounded cathode, hence, I 
do not recommend it. The 417, by comparison, 
is stable, and seems to need no neutralization, 
as the layout is of course ideal for grounded- 
grid. There is a new g-g Nuvistor that 
should be excellent if it can be obtained. 

Aside from the first rf stage, which is con¬ 
ventional (other than the channel 10 trap 
which is built around the input network) 
there are a few novelties in tlie rest of the 
circuit: 

1. The oscillator is on- the high side so you’ll 
get no images from TV. 236 me means that 
you tune 16 to 15 for 220 to 221. The circuit 
is not original, but seems somewhat more 
stable than the more common Butler oscillator. 
The first 6AK5 acts as an overtone oscillator, 
with the cr\'Stal series resonance in the low- 
impedance feedback path. A coil or capacitor 
in series permits a small adjustment of the 
frequency to get calibration. The second 6AK5 
is a tripler to 236 me. A double-tuned network 
filters the drive which is coupled to the mixer 
grid by a capacity probe sticking through the 
partition. 

2. The second rf stage uses a 6ER5 or 6FY5. 
These are somewhat overlooked by many 
hams; they are better and simpler than, for 
instance, a 6BQ7. For one-band use the neu¬ 
tralization is simple, similar to what’s used 
in many pentodes on six meters. The shield 
is only that (no current flows) so the noise 
formulas for triodes apply. In this application, 
the excess gain is held down by a cathode bias 
pot. Probably the second stage is not needed, 
but calculations showed that it might make 
as much as a decibel difference in overall 
noise figure, so in it went. (I use a single 
6FY5 on 144 ahead of a 6CB6 mixer, for 
instance). 
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220 me converter. Unmarked capacitors are 500 pf. 


3. The mixer is a 6ER5. Very successful. 
The shielding is just what triode mixers al- 
A^ays needed. Grid-leak bias makes for easy 
idjustment and provides a ^‘detector” test 
point for sweeping the rf, or tuning up on a 
iignal generator. There was sufiScient injection 
ivailable—2.5 volts at the test point was found 
best—to permit couphng quite loosely to the 
multiplier tank. 

The if output circuit and general layout 
are similar to the Tapetone converters, as in¬ 
terchangeability made the aforementioned 
tests simpler. Apparently the oscillator-multi¬ 
plier circuits are well shielded to avoid spuri¬ 
ous beats, as there are two BC, three TV and 
four FM stations within a few miles of my 
QTH. (Channel 10, which gives me the most 
trouble on 220, is about 30 miles away). 

To make such a collection of conditionally 
stable tubes perform properly, tuneup pro¬ 
ceeds from output to input. The oscillator is 
made to run with 22 ohms where the crystal 
should be; when it’s on the right frequency, 



RF stages. Input jack on left. 2-12 mmf 
oscillator trimmer at upper right. 


substitute the crystal. The tiipler primary is 
tuned for maximum soup as indicated on a 
giid dipper on the right frequency (in the 
diode position) and then the second 236 trim¬ 
mer is adjusted to dip the primary rf. (Later 
trimming uses mixer grid bias, read at the 
test point.) The mixer grid coil is peaked to 
222 with all power oflF, and the second rf plate 
coil loaded, detuned or shorted. Then the mix¬ 
er has a detuning capacitor clipped across its 
grid coil and the second rf plate coil is initially 
tuned, also to 222. A signal is fed via coa-x 
to the second rf grid and the neut coil (be¬ 
tween shield and cathode) is squeezed or 
stretched until the signal vanishes or at any 
rate is almost completely nulled out, the 
local oscillator and mixer being in action, but 
no heater power on the tube being neutralized. 
Once this is done, the 6ER5 grid and plate 
coils can be set to band center with the grid 
dipper, taking care to short the opposite wind¬ 
ings of each pair. The Nuvistor grid plate 
neutralization coil is adjusted in a similar man¬ 
ner, but this coil will of course be much more 
sensitive to hand capacity. An orange-wood 
stick (get it from a manicurist or AT6eT re¬ 
pairman) is handy for the coil adjustment. 

The input adjustment will go fastest if you 
have an automatic noise-figure meter, but I 
use (at home) a target signal—a transistor 
oscillator or a long-winded ham—and a receiv¬ 
er with good avc action. It becomes easy to 
tune for best signal to noise ratio, which, of 
course, is what all this folderol was intended 
to accomplish. . . . WIOOP 
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Joseph Shopiro WA2ZCH 
67-22 214 St. 

Boyside, N. Y. 11364 




Cushcraft 

Squalo 


Now that you’ve been reading Cushcraft’s 
Squalo ads in 73 for the past several months 
you’re probably wondering if the cute little 
things really work. Yep, they do. The Squalo 
series consists of models from 2 meters on 
down through 40. They’re a full half wave on 
all bands and horizontally polarized. They are 
nice and cheap ($8.45 up) but sturdily put 
together and have a radiation pattern which 
is essentially omnidirectional. Now the big 
plus . . . facility of mounting. This antenna 
can be put in more positions than Little Egypt. 
No kidding, you can mount it on anything 
(witness cover of 73 Jan. 65). They all mount 
beautifully on a tower. In fact the Cushcraft 
people would have you festoon a tower (or 
even rather light mast) with several Squalos 
for different bands. Not a bad idea, especially 
for you city-suburbanites where the real estate 
ads called the plots **estate sized ” but you 
found it must have been a scale model, you 
bought. The largest model, for 40 is a com¬ 
paratively small 16 feet square, the 20 meter 
version is only 100 inches square and the ten 
meter job is a tiny 50". The same rod that 
supports the Squalo on a mast can be swung 
around to one end and you can easily flip the 
thing out a window (making sure you hold 
on to the other end). This is a great antenna 
for portable operation because you can easily 
separate it into its four sides so even the 
largest can be tied onto the side of the car 
and transplored. When you put the thing 
back together it’s a cinch. In fact you’ll be 

finished before you could even untangle a 
dipole. 

Here's the best part of all. The six meter 
model comes with suction cups which def¬ 
initely makes it the best mobile antenna going. 
The CB version also comes this way, but not 


the 10 meter job. If you work 10 mobile, buy 
the 11 meter job and trim it a bit. The suc¬ 
tion cups enable the antenna to be popped on 
the center of the car roof, like a luggage rack. 
This has a great effect on radiation pattern. 
The bumper mount halo or whip is not omni¬ 
directional like the book says but in fact has a 
rather sharp lobe across the front of the car. 
The Squalo, by virtue of its center roof mount¬ 
ing position is much more omnidirectional. 
This all adds up to a great reduction in QSB 
on both transmit and receive. Also, it seems 
to me that ignition noise (especially from other 
cars) is reduced somewhat. 

Helpful hints: When assembling the thing 
don’t guesstimate the correct dimensions (which 
can be varied a few inches) or you will prob¬ 
ably find the' SWR heading west. Use a bridge 
and start with Cushcraft’s suggested dimen¬ 
sions. Then a little poking around here and 
there will easily bring the SWR down to excel¬ 
lent levels. If you have problems getting the 
suction cups to stay stuck where you want 
them, a little vaseline or glycerine judiciously 
applied under the suction cups will turn the 
trick. Also take it from me, don’t play with 
the Reddi match. It’s right when it comes from 
the factory. One of the best things about this 
antenna is that you don’t have to fool with 
baluns or matching networks to get a good 
SWR so take advantage of it. 

You can use a standard bumper mount and 
mast on the higher frequency squalos but why 
lose the really great reduction in QSB when 
the roof top mounting is used. Of course you 
may have to use a bumper mount if you own 
a convertible, unless you typically ride with 
three bald men who don’t mind sitting very 


. . . WA2ZCH 
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^ere's coverage of the entire 2 meter band in 

bur, one megacycle segments, operation on 

> 1 ^ 

SSB, AM, or CW, and all packaged in a sharp little 
:hassis only 9" wide, 5" high and 7^*" deep. 

The Gonset Sidewinder 2 meter transceiver is so 
:ompact that it’s ideal for mobile as well as fixed 
station application. Separate 117 VAC and 12 V 
DC solid state power supplies snap on to the rear 
of chassis, or may be remotely positioned to sim¬ 
plify installation. 

And look at some of the features Gonset builds 
in to provide top performance: complete push- 
to-talk operation, full 20 watts P.E.P. input, crys¬ 
tal lattic filtering, vernier tuning, transistors at 
primary stages, stabilized VFO and high-sensitivity 
reception. 


SPEC I FI C ATI O N S ^ 


Frequency Range 
Modes of Operation 
Carrier Suppression 

Sensitivity 

Selectivity 

Output Impedance 

Audio Output 

Antenna Input 
Impedance 


143*975 to 148.025 MC 
AM, SSB, CW 
50 db 

0*5/1 V for 10 db S-f^ 

N 

3,1 KC crystal bandpass filter 
50 ohms 

2,5 watts into 3.2 ohms 
50 ohms unbalanced 


NEW* - from CONSET 

Two new power amplifiers—model 903A for 2- 
meter, modef 913A for 6-meter 

The GSB-201 Linear Amplifier—provides 2000 
watts PEP(SSB) for 10 to 80 meter operation 

Gonset Sidewinder 6*meter SS8'AM-CW Trans* 
ceiver with all the features of the 2-meter. 




Complete descriptions and specificattons on 
all Gonset equipment is yours for the asking. 
Write to Oept, 73-7. (© i 96 S gonset. 



A SubsfC/ftry of Ung A/feo. Mc, 

tNC. 1515 South Manchester Avenue, Anaheim, California 
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Walton Tay! or WA6SI2 
3548 Sophia Way 
Socramento 19, Calif. 


Push Pull 5763's on 144 



Photo Credit: WA6QDY 


The club station for Aerojet-General Com¬ 
pany's amateur employees owns Heath Sixers 
and Twoers which are circulated among mem¬ 
bers to give them a chance to try VHF bands. 
This got me on two meters—building and 
checking out a ‘Twoer” for W6IJK. Wanting 
something better than the “Twoers” super- 
regen receiver, I built a nuvistor converter^ 
to go with my NC-300, continuing to use the 
“Twoer” as the transmitter. 

The Sacramento two meter gang kidded 
me unmercifully for having a ninety dollar 
receiving saddle on my twenty dollar trans¬ 
mitting mule. So I had to design and build a 
suitable transmitter complete with modulator 
to get out from under this barrage of kit-and- 
Gooneybird owner insults. 

W6PIV suggested I consider using as a 
final, the 5763 which is often a driver but 
seldom a final. At two and a half dollars a 
copy, five dollars worth of 5763's is almost 
the rf equal of a six dollar 6360 (a dual 
tetrode very popular on two). 

Tube manuals give the 5763 a maximum 
full rating frequency of 50 me, and also give 
its characteristics as a multiplier up to 175 
me. With such capability as a multiplier at 
hard-to-reach VHF, I was led to the conclu¬ 
sion tliat the 5763 should perform well as a 
final amplifier on 144 me. 

^ Progressive Two Meter Station» Tilton, E.P,, QST, 
OctoLer 196L 


I had a spare 10 watt modulation trans 
former with 1 to 1 primary to secondar) 
windings, so another pair of identical tube* 
modulating the pair at rf seemed a logica' 
choice, both as to power rating and imped¬ 
ance matching. No audio service ratings foi 
the 5763 came to hand in my design research. 
I tried them and they worked. 

The rf section of the transmitter is entirely 
5763's, conventional in design and coupling. 
The first is a Colpitts “hot cathode” oscillator 
using 8 me crystals with its plate tuned to 24 
me. The second is a tripler to 72 me, the third 
a doubler (cathode keyed for CW) to 144 
me, with these stages using capacity coupling. 
I experimented with both link and capacity 
coupling of double tuned circuits (notice the 
unoccupied holes in the chassis just north of 
the 24 and 72 me slug-tuned forms) but 
found capacitative coupling of single tuned 
circuits easier to set up and adjust, and almost 
as broad-banded for QSY. 

As the photographs show, I used a surplus 
522 variable to resonate the final tank. Smaller 
components are available, such as Johnson’s 
3.2 to 11 mmfd butterfly dual or its equiva¬ 
lent. Their use would avoid using the length 
of the 522’s capacitor stator plates as a tuned 
line section of the final tank, which is effec¬ 
tively what I have done. 

Zero lead length for bypass capacitors is 
important at VHF. If you are in good standing 
with the family M.D, ask him for an old pair 
of surgical forceps. These look a great deal 
like scissors, except that their 1/16^^ wide 



Bulkhead and shield of flashing copper; 
from roofing supply house or lumber yard. 
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Parts List 


2.5-7,0 mmfd piston trimmer, (ceramic trimmer may 
be substituted) 

3.3'15.0 mmfd butterfly, from SCR S 22 , See text 

Ta 5,0-50,0 mmfd miniature variable 

ZiA-iD Four section, each 10/450, Sprague TVL 4760 

Li 18 T #30E, 44" Ceramic form. Iron slug tuned, Miller 
#4000 

L 2 5 T #26E, Ceramic form. Iron slug tuned 
L 3 4 T #14, J4" airm^ound, CT 

Li 3 T #14, yi" airwound, CT, spaghetti covered, in cen* 
ter of La 


Ls 4 T #14, airwound, CT, prune as required to 

resonate with Ca 

Lfl 1 T # 14 , airwound, CT, spaghetti covered, in 

center of Ls 

Ki DPDT relay, 5000 Ohm coil. Guardian 200 series 

RFCi 10 T#^30E, on J4 watt Hi value Resistor 

RFCa Filament chokes, 6 T, diameter, hookup wire 

Ti Transformer, audio driver, single plate to push pull 
grids, 1:4 step up See text 

Ts Transformer, modulation, 10 watt, 1 ;1 primary to 
secondary, Merit #3008 

SHi-fl Meter shunt resistors: value as required for meter 
used 


blades meet rather than cut, and tliey have 
a locking ratchet near the finger holes. With 
a little practice, zero length leads are easily 
obtained without burned fingers or the greater 
expense of button bypasses over disc ceramics. 
The locking device beats needle-nosed pliers 
by a wide margin. 

Note in the photographs tlie long terminal 
strips on each side of the copper midline 
shield. Their use made it easy to check out 
both modulator and transmitter one stage at a 
time, and gave plenty of “hanging places” for 
meter shunts and similar components. 

The complete modulator and transmitter rf 
sections are built on an 8" X 12" chassis 
plate, hinged at one end and secured by sheet 
metal screws at the other to seat in a 2/4" 
deep 8" X 12" chassis. The copper mid-line 
shield separates modulator and r£ sections 
mechanically and electrically. The space be¬ 


tween shield and terminal strips is used as a 
wiring raceway. 

I found it easy to lay out parts and make 
up a roughly accurate drilling template before 
boring any holes; this avoids mistakes requir¬ 
ing component relocation. Install tube sockets, 
center shield, terminal strips, modulation 
transformer, but leave the four section filter 
capacitor and its mounting bulkhead the bias 
battery and antenna relay until last. Wire 
up all components for each tube socket, run¬ 
ning each B plus plate lead to a separate 
terminal on the terminal strips but not con¬ 
necting them to the master B plus tie-points 
until each stage is ready for checkout. At that 
time, either jumpers or decoupling resistors 
can be soldered in- place from B plus master 
tie-points on each terminal strip to each 
plate lead, but not before. 

The four section filter capacitor and bias 
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Antenno relay, finol plate tank, L^j and C, 
in the foreground. 


battery can go in their places with their as¬ 
sociated mounting bulkhead after completion 
of the modulator tube socket and modulation 
transformer wiring. The bias battery is held 
in place both by the center shield and its 
frictional fit, and by a strip of insulation tape. 

The completed unit at 20 w input requires 
6.3 volts at 5 amps for filaments, and from 200 
vdc at 320 ma to 350 vdc at 250 ma. Power 
is furnished in my installation from an out¬ 
board power supply which also contains nec¬ 
essary fuses, switches, pilots, and relays to 
give safety, and one switch control of both 
transmitter ofiF-on and receiver mute-on-trans¬ 
mit functions. At voltages over 250, place a 
5k 25w series resistor temporarily in the B 
plus lead to protect the tubes during tune-up. 

Put all tubes in place. That threaded brass 
rod shown in the photographs on the output 
end of the unit acts as a bumper to protect 
tube tips from mechanical damage. Don’t omit 
it. Check the wiring thoroughly for goofs, 
and apply filament voltages. Dip all coils with 
a grid dipper to their approximate frequen¬ 
cies, and tie the first stage into a B plus master 
tiepoint with a Ik resistor. Check the coil 
with the grid dipper to make sure of its output 
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ORILtINC template CrtASSiS PLATE 

Notes: Locate "X" holes according to 
dimensions of modulation transformer end 
p.a. plate tuning capacitor. Locote "D" 
holes occording to component sizes. Hole 
"AX" in modulator holf mates with cross 
bulkhead holding 4 section Sprague capaci¬ 
tor in place. 

frequency. That oscillator will double to 16 
me or quadruple to 32 me without running 
up a signal flag to announce its intentions. 
Couple a VTVM to the grid of the following 
stage (top of resistor through an rfc) and 
tune the slug in the oscillator plate coil for 
maximum negative dev to the tripler grid. Or 
lift the ground end of the following stage grid 
resistor and insert an 0-5 ma meter, if you 
prefer. Tuneup of the tripler is identical. Re¬ 
member that its output frequency must be 
checked at 72 me. It also will quadmple if 
you are not careful. 

The final grid coil is tuned only by the tube 
input capacitances and should be soldered in 
place and dipped to 150 to 160 me before the 
driver plate coil is put in place. Change the 
frequency of this coil by squeezing or spread¬ 
ing turns until it dips out as close to 150 me 
as you can get it. With driver plate coil in 
place and voltage applied to the driver plate, 
tune the plate of the driver with Ci. After ob¬ 
taining maximum p.a. grid readings, adjust 
the position of the final grid coil relative to 
the driver plate coil for optimum coupling and 
maximum energy transfer until all possible has 
been coaxed from the driver stage. As little 


Stoge 

Grid 

MA 

5763 Osc 


5763 Tripler 

2.8 

5763 Doubler 

2.1 

5763 PP PA 

3.2 

12AT7 Sp Amp 
12AU7 Driver 


5763 PP Mod 



Plate 

Grid Volts 
at 250 

MA 

Plate Volts 

17 

— 15 VDC 

28 

— 170 VDC 

32 

~ 130 VDC 

88 

- 52 VDC 

-- 

40 VAC 

30/94 

120 VAC 


Where Read 

Grid pin (Crystol current) 
Grid pin 
Grid pin 

Top of 4.7K resistor 
Pin 7 

Driver Xformer Secondary 


Typical voltage and current reodings. 
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^UHTIMG HOLES IN UP Of 
»itlO-L4HE COPPEfl shield TO 
MATE WITH CORNESPONOINO 
CHASSIS PLATE HOLtS 


&JLNICAO sceuncs to yto-tme shield 

WITH THIS UP SEE SHFELO TEI4PLATE MILL 
HOLES TO MIATE 


Drillirtg 


^ “lip HOLE MATES WITH ■'AH* CHASSIS TEMPLATE 

ORILUNG template shield b bulkhead 

template, shield and bulkhead. 


s 0.3 ma (or —28 vdc bias) can be used, 
ut 3.0 ma is required for full input and is 
ot hard to obtain. 

To set up the final, use a dummy load 
onsisting of a #47 (blue bead) lamp and 
1 turn coil loosely coupled to the final tank. 
Vhen resonance is established, increase the 
oupHng if you desire, to obtain good bril- 
!ance, and retune all stages beginning with 
he oscillator for maximum lamp brilliance 
nd proper plate current to the final. Remove 
he dummy load, switch the meter to read rf 
lut, connect the antenna, tune out the anten- 
ta feedline reactance with C 3 (similar to load- 
ng a pi-net), maintaining resonance with C 2 , 
nd your rf section is on the air. If you have 
becked each stage with the grid-dipper in 
vav'emeter position, you are on the right 
land, too. 

The audio section is easy. Beginning with 
he input stage, connect the decoupling resis- 
ors between tie points and plate load resistors 
or tiansformer primaries) one stage at a 
ime. Either use the VTVM tied to .01 block- 
□g capacitors temporarily soldered to plate 
lins, reading af volts to ground with the 
/TVM, or use headphones and GOOD 
docking capacitors across each plate to 
'round. Crank up the gain and watch for 
ludible or visual indication as you talk into 
he mike. The headphone system also gives 
I check on audio quality, but if you use it, be 
:areful to keep B plus away from that low 
esistance ear-to-ear electrocution path. 

The modulators are in Class AB 2 with the 
ndicated value of cathode bias. They could 
)e run in Class B using fixed bias supplied 
rom the negative battery terminal to the 
jentertap of the driver transformer secondary, 
f it suits you better. Either arrangement gives 
jood performance and good audio. If you lack 
1 suitable driver transformer, see the audio 
;ection of the ARRL handbook and rig up 
he 12AU7 as a phase inverter to drive the 
nodulator tubes in Class ABj, 

The —22.5 vdc bias applied to the final 
■educes key up current for CW to a very 
ow value, well within the plate dissipation 
capability of the tubes, but does not cut the 



Bottom View 


final plate current to zero. The serious CW 
man will provide a system for shorting out 
the modulation transformer secondary. My 
listeners on two meter CW will simply have 
to put up with whatever inductive “tails” my 
characters have on infrequent 2 meter CW 
contacts. 

No provision is made for neutralization, 
since the final amplifier as configured here was 
stable without provision for it. With other 
components, such might not be the case. If 
final instability appears in a modified con¬ 
figuration, standard screen neutralization of 
each 5763 ought to produce stability. 

For those who might wish to try a copy but 
don’t care to duplicate mine exactly, or who 
prefer to experiment with components, the 
following suggestions are made; 

Try a 6 CL 6 oscillator. Use link coupling. 
Make it all 5763’s, including both speech am¬ 
plifier and audio driver. They work, and this 
reduces the callout for spares in the tube lock¬ 
er. Use 6AQ5’s for modulators—watch your 
matching impedances. Use airwound coils and 
variable capacitors in the rf circuits instead of 
slug tuned forms. Omit metering circuits ex¬ 
cept the relative rf output and final grid 
drive. Use closed circuit jacks and a plug-in 
type meter. Use a single 5763 final amplifier 
with appropriate changes in driver plate and 
final grid and plate tank components. Ten 
watts on two with a good antenna will let 
you work all you can hear except genuine two 
meter DX for which 100 watts or more is 
needed. 

The 5763 seems to have gone relatively 
unnoticed as a two meter final, and it has 
merit in modulator service. A pair of them 
are capable of 20 watts input at 144 me at 
reasonable efficiency, and are less expensive 
than tubes specially designed for the VHF 
bands. . . . WA6SI2 
















































































Silas Smith WASCHt 
G4475 N. Vassar Rd 
Flint, Michigan 


2C39 Amplifier for 1296 me 


Bill KICLL suggested in one of his recent 
articles that the 2C39 would make an ideal 
amplifier for 1296. Some time ago, I picked 
up some 2C39 s for seventy-five cents apiece, 
so Bill’s suggestion prompted me to design the 
amplifier described in this article. I designed 
the amplifier as I went along, with suggestions 
for construction coming from the APX-6 cavi¬ 
ties. 

I tested tliis amplifier with a 350 volt power 
supply. The first testing was done before final 
construction to determine the frequency with¬ 
out any tuning. The output was coupled to 
the input through a slotted coax line indicator 
to make the amplifier into an oscillator. The 
measured frequency was 1365 me. This was 
considered close enough so I continued the 
constniction to the end. Final testing was 
done with the drive from a ..\PX6 and a 15 
watt lamp as a load. I was able to get a 35 
watt input to the amplifier. The output was 
not measured but must have been a fair per- 



Cut out view of 1296 amplifier. 


centage as the 15 watt lamp had a nice glow 
At this frequency I would guess that th( 
output may have been as much as 20 watts 

The 2C39 is an air cooled tube and building 
it into the cavity created a cooling problem 
The cavity and plate line were drilled witl 
one half inch holes that were co\'ered witl 
copper screen wiie. This allows air Bow fron 
the input port to the other port. Both port! 
are made of one half inch copper tubing. Tht 
XYL better keep her eye on the vacuurr 
cleaner. 

It is necessary to use soldering flux anc 
60-40 solid solder wire. If regular core type 
of solder is used it would make it mos1 
difficult to clean. Lots of heat should be used 
and if you don’t succeed the first time picl 
up the pieces and start over again. 

You will notice as you put this amplifiei 
together in sequence that seldom will the heal 
give you problems. 

The finger stock was from some sort of a 
socket in a piece of surplus equipment bui 
could be easily made from brass weathei 
stripping. Plate stock can be obtained fron: 
copper pipe split and flattened out. 

Construction Sequence 

A. Plate line, 

1. Cut a piece of VA inch copper water pipe 
1 /2 inches long. 

2. Drill four /2 inch holes 3/4 inches from 
either end spaced 90 degrees apart, 

3. Tin inside of line. 

4. Cut a piece of copper screen wire 3/4 
inch by 4 3/4 inches. 

5. Tin and solder inside of fine over the Js 
inch holes. (This will provide vents for the 
2C39.) 

6 . Construct an end plate from 1/16 inch 
plate. 

7. With a Hi inch hole punch out a lU inch 
hole in end plate. 

8 . Center the fine over the end plate and 
solder. 

































































































9. Pre-shape some finger stock and cut a 
iece to fit inside the end plate. 

10. Solder the finger stock and dress up 
verything already done. 

>. Plate Cavity 

1. Cut a circular piece of 1/16 inch stock 

inches in diameter. 

2. Punch a 3/4 inch hole in middle of this 

inch plate. 

3 . Cut a y* inch ring from a brass miniature 
jbe shield. (This ring is to keep the finger 
tock’s shape.) 

4. Cut a piece of finger stock to fit inside 
f the above ring. 

5. Fit the above ov'er a piece of la inch pipe, 
enter the works over the 3 inch plate and 
older. (Do not solder the % inch pipe.) 

6 . Cut a piece of 3 inch pipe 2% inches 
ong. 

7. Center and st)Ider end plate over this 3 
ach pipe. 

8 . Remove the Ja inch pipe and dress things 

tp. 

9. Drill holes per template. 

10 . Cut two pieces of Ja inch pipe IJi inches 
ong. 

11. Cut two pieces of copper screen 5/8 
nches in diameter. 

12 . Sandwich the 5/8 inch diameter screen 

letween the outside of the 3 inch cavity and 

he 1/4 inch length of Ja inch pipe. Center 

iver the Jz inch holes in the cavity. Hold in 

)lace with a “C” clamp and solder. Do this 

m both sides of cavitv. 

* 

13. Use an old 2C39, place plate line over 
ube and insert tube into cavity deep into the 
pid fingerstock. 

14. Center plate line and solder in place 
> auto fuses that have been deliberately 
)Iown. (AGX type is just the right length.) 
^ote: At this point it is very difiicult to 
older the fuses to the rear of the plate line, 
)ut that will be FB even if you can’t. You 
;an remove tube after you get a few spacers 
n place. Using fuses in this fashion makes a 
eal sturdv device. 

Output pickup loop. See Fig. 1 

1. Cut a piece of brass shim stock per 
letail 1 and form. 

2. Add output BNC fitting UG-625A/U or 
ise your choice of fitting. 

3. Using a soldering iron solder the pick-up 
oop to the fitting. 

4. Heat cavity with torch from the outside 
md solder the loop to the cavity. 

D. Cathode Ca\4t\' 

1. Cut a piece of Hz inch pipe IX inches 
ong. 
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1-3 Element Colinear Reflector 
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Gold Corodized for Protection Against Corrosion 

See Your Finco Distributor or write for Catalog 20-226 

The FINNEY Company - Bedford, Ohio 


























Amplifier with 2C39 in place. 

2. Drill a % inch hole 11/16 inch from 
either end. 

3. Put 2C39 (old one that is) in place. 

4. Center and solder the 1?2 inch pipe to 
top of plate separating the plate cavity and 
cathode cavity. 

Note: This is the only place that I had 
trouble. I lost my grid finger stock and had to 
get it resoldered in place. 

5. Solder a chassis type connector over the 
3/8 inch hole in the cathode cavity. (The 
flange can be removed if you like.) 

6. Cut a piece of 5/16 inch inside diameter 
tubing 1 inch long. 

7. Cut 4 slots 90 degrees apart 7/16 inches 
deep in one end of the above tube. 

8. Cut a piece of shim stock 3/16 inches 
wide and % inches long. Shape per detail #2. 

9. Solder detail #2 to the above tube which 
we can call the cathode cap. (Be careful here 
not to fill any of the slots.) 

10. The 2C39 was installed in item D’3. 
If it isn’t, install it now. 

11. Place cathode cap over cathode of tube 
and solder detail #2 to the connector. 

12. Cut an end plate 1/2 inch in diameter. 

13. Drill a % inch hole in center of this 
end plate. 

Note: It is very important at this point that 
the % inch hole is a sloppy fit over the 
cathode cap. If it isn’t, rat-tail it until it is 
sloppy. This is to prevent heat traveling from 
the end plate to the cathode cap. 

14. Solder end plate to cathode cavity, 

15. While end plate is stiD hot solder 
cathode cap. (It would be wise to cool the 
end plate with a wet rag as soon as you can 
after soldering.) 


E. Tuning (Fine). See Fig. 2 

1. File the head of a round head 6-32 bj 
1 inch screw until very little is left. 

2. Cut a inch disc from brass shim stock 

3. Center disc on the above 6-32 screv 
and solder. 

4. Solder a 6-32 nut to the outside of th( 
plate cavity at point C 1 on the template 

5. Cut the screw length down to the longes 
length that will fit between the plate line anc 
cavity. 

6. Cut a screwdriver slot in end of screw 

7. Install screw. 

F. Tuning (Coarse). See Fig* 2 

1. Solder a 6-32 nut to the outside of the 
plate cavity marked C2 on the template. 

2. Choose a piece of spaghetti to fit ovei 
a 6-32 screw and cut a piece % inch long. 

3. Choose a piece of brass tubing that wil 
fit over the above spaghetti. Cut a piece Jf 
inch long. 

4. Remove the 2C39. 

5. Put spaghetti inside tubing. 

6. Run a 6-32 screw down through the “C2’ 
nut, through spaghetti almost to the plate line 

7. Solder tubing to plate line. 

Note: Both condensers are locked in place 
after tuning by lock-nuts. 

G. Plate cavity base cover. 

1. Cut a piece of 3 inch pipe ?b inch long. 

2. Cut out a piece % inch wide and reshape 
to fit inside a 3 inch pipe. 

3. Cut a plate 3 inches in diameter. 

4. Center and solder the two above items 
together. This will make a cup-like structure. 
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PLATE CAVtTY TEMPLATE 
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DETM. 2 


FIG. 3 


Details of construction 


































































































































































































SUMMER TIME IS VHP TIME 


OWN THEP0LY C0MM2AND6 


METER TRANSCEIVER 

PC2 AC/DC.$349.50 


19 tube, triple superhet. 
Sensitivity—0.1 /tv. at 6 db 
Output—? watts pius. 


6 METER TRANSCEIVER 

PC6 AC/DC.$329.50 

16 tube, double-supertiet 

Sensitivity—0.1 hm . at 6 db - ■ 't" 

IM 

Output—10 watts plus. 

Prices include microphone & mounting bracket 

m Tf/£B£Sr.Mrmfm/ 


FEATURES: 

• More tubes for top sensitivity—even distribution 

of gain, greater AGO control, immunity to vari¬ 
ations in battery and line voltages 

• Nuvistor front end—for very low noise figure 

• Stable VFO—move anywhere in the entire band 

• Teflon wiring, weather-proof speaker, ultra sensi¬ 

tive squelch and noise limiter 

• AC and DC supplies for maximum operating utility 

• Civil Defense approved models at no extra cost 


WRITE FOR COMPLETE CATALOG & SPECIFICATIONS 

POLYTRONICS LABORATORIES, INC. 

88 Clinton Road, West Caldwell, N. J. • (201) 228-2400 



5. Drill holes to match base holes shown 
>n template. 

6. Solder 6-32 nuts inside of the % inch 
ing. 

'^ote: To aid in soldering, a li inch piece of 
1 inch pipe may be slipped over the ring and 
emoved after all soldering is completed, 
d. Plate power. See Fig, 3 

1. Install a teflon bushing and feed-through 
»r something similar in the hole marked B 
)lus on the template. 

2. Connect a 4 turn #22 guage Va inch dia- 
neter RFC from feed through to the base of 
he plate line. 

. Heater 

1. Cut a piece of % inch tubing 1% inch long. 

2. Slot tubing several times and reduce size 
0 fit heater. 

3. Add one layer of plastic tape to insulate 
leater from cathode. 

'his amplifier with a feed-back loop added to 
fie plate cavity and coupled back to the 
athode cavity would make a nice oscillator, 
'eed this oscillator into another amplifier of 
be same kind and add plate modulation. Then 
ou would have a FB transmitter for 1296 
1 C. This would really give you a good start 
Dr a home brew 1296 me station. 



DOW-KEY 


SERIES 


Sjx« 

2^4«3’/4Et ’/• 
L«ii thin 9 flx. 


4 Standard Models, AC or DC, DK 60 -C 2 C 

UHF, N, BNC, TNC or C Conn. 


Outstanding" favorite for amateurs , . Versatile com^ 

binations for industrials! Low VSWR less than 1.15:1 
from 0 to 500 me, LOW LOSSES . . * High Contact 
Pressures. LOW CHOSS-TALK through use of patented 
"isolated connector'* arrangement. HIGH POWER RAT¬ 
ING. All coils encapsuied in epoxy resin for quieter 
operation and resistance to moisture. 


^ UNCONDITIONAL 
GUARANTEE for 
one year. <We 
will repair if 
faulty within 1 
year.) 

^ For a catalog of 
comalete [ine of 
coaxial relays, 
write: 


^ All Relays available in 
weatherproof boxes for 
experior installation. 

ic Ganged, multiple position 

switch arrangement available 
for remote control selection 
of antennas. 

STANDARD RELAYS: DK60, DK60-G, 
DK60-2C and DK60-G2C — 



PRICED FROM 


$12.45 



f 


. . WA8CHD 


DOW-KEY CO., Thief River Faiis, Minn. 



































Tom O'Horo W60RG 
10253 E. Nadine 
Temple City, Cotifornio 


Varactor Trioler to 1296 me 


With quite a few varactor triplers being 
used liere in the Los Angeles area on 432 
me, an easy way to get on 1296 wdth a clean 
stable signal is to add another varactor trip- 
lerT The Iripler described here takes 5 watts 


C2 

JOHNSON 


432 WC 
5W INPUT 



m / m 

Cl 

JOHNSON 
160-110 


C5 Ipf 

ELMENCO 

OW-IO 



C5 
JOHNSON 
160-102 


TRW ELECTRONICS 
PC-115 VARACTOR 


JFD 

VC200 


1296 MC 
2W OUTPUT 







Triplet to 1296 driven by triplet to 432 
Ileit). 


Fig. 1. Schematic of varactor triplet to 1296 
me. 

input at 432 me of FM or CW and triples 
it to 1296 me with an efEciency of 40% 
or 2 watts output. AM can be tripled but the 
ma.\inium input power cannot exceed 3 watts. 
The output can be used to drive a 2C39 type 
amplifier for higher power. The total cost 
using all new parts is less than $2.5.00. 


1. Varactor Triplcr to 432 mc/s, 73 Magazine October 
64 , 


Ll, Cl, C2 are tuned to 432 me and match 
the 50 ohm input to the varactor impedance. 
L2, C3 is series tuned to 864 me as an idler 
so that the 2nd harmonic energy is circulated 
only through it and the diode to mix with 
the fundamental. L3, C4, and L4, C6 are 
two tuned circuits at 1296 me to select only 
the 3rd harmonic energy, clean it up, and 
match to the load. Cavities can be used for 
less circuit loss and greater parasitic suppres¬ 
sion but the added cost and effort does not 
seem to justify the slight improvement. The 
resistor R1 provides a DC return and self bias 



Layout of voroctor tripler. 
432 me input is on right 
with 1296 me output on 
left. Varactor con be seer 
in center in front of idler 
components. Note twe 
extra holes. 
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Fig. 2. Patterns of inductors. 


or the varactor so no power supply is neces- 
:ary. 

The cost of varactors jumps up sharply for 
nput frequencies above 400 me and powers 
ibove 5 watts. The PC-115 is $12.00 and for 
)owers up to 16 watts input a TRW Electronics 
[formerlv PSI) PV-002 for $16.00 can be used. 

! recommend the PV-002 if you use the 
Hybrid 432 me Exciter (March 65-73) which 
s a great rig. They are available through most 
nail order parts houses. Newark Electronics 
it 223 W. Madison St., Chicago, handles the 
varactor. Care must be exercised if other 
/aractors are used since dissipation, eflficient 
requency range, and impedance are very dis¬ 
crete. 

Cut out the inductors as indicated in Fig. 2 
rom a piece of sheet copper. 

Construction 

Layout the brass board as shown. The board 
tself takes the place of the bottom plate on a 
1X6X2 box chassis. 

Refer to the pictures for parts placement 
md position. The varactor holder is made 
Tom a Cambion PLS6 coil form. If a PV-002 
s used the form is not nece.ssary since it is 



Fig. 3. Layout of tripler. 



Photo of varactor trlpier. 


a Stud mount. Break off the ceramic and take 
off the spring clip. 

Mount the varactor holder on the board. 
Gently place the varactor in the holder with 
the brown band down. You may have to 
spread the holder fingers a little. Do not 
force the varactor in as the glass case is 
fragile. This holder provides a simple but 
effective ground and heat conductor for the 
varactor. Assembly from here on is straight 
forward. Make sure that the rotor of C2 is 
not grounded from improper seating of the 
fiber shoulder washer. The cold end of L4 is 
soldered to the BNC chassis connector body. 
Solder the hot lead of the varactor with no 
more than a 47 watt iron using care not to 
over heat as you would for any semiconductor. 
The JFD Variable Capacitors are fragile but 
they are the only ones that are good at this 
frequency. Take care when soldering around 
the top of the capacitor and L3 and L4, 


Tune Up 



Fig. 4. Tune-up procedure. 


The best way to tune up any varactor 
multiplier is to tune for the lowest VSWR 
between it and the generator. When properly 
tuned and matched, maximum power output 
and minimum VSWR coincide. It is assumed 
however, that most hams will not have a 
VSWR bridge capable of operating up to 432 
me so a field strength meter and the old 
method of “tune for maximum smoke” can 
be used. The L and C combinations have 
been chosen such that the wrong harmonic 
does not fall into any of their ranges. Each 
adjustment affects the other, so touch up each 

capacitor several times. 

Now you’re ready to get on the air on 1296 

me. Remember not to exceed the power 

rating of the varactor. Good DX’ing. 

. . . W60RG 

































































































































The unit shown in the photographs and 
diagram (Fig. 1) is designed to be used as a 
code practice oscillator, and also as an off-the- 
air cw monitor. It utilizes two transistors, one 
PNP and one NPN. Also included are one 
diode and several small parts. 

My particular unit is built into a small Mini¬ 
box that is 3U X 2/8 x 1%. It contains a built-in 
speaker and key jack as well as the oscillator. 
The battery, which is used only for code prac¬ 
tice, is also inside the box. 

As can be seen from the photos my unit is 
built on a printed circuit board. This simplifies 
construction and makes a neat and sturdy job. 

The speaker and key jack are mounted on 
the front panel and while no dimensions are 
shown (your speaker may have different 
mounting holes) the general layout of the 
panel can be seen. On the right-hand end of 
the box are mounted a ground lug and an- 
lerma terminal. 

The parts are not too critical. Capacitor 
C2 may be anything from .01 to .25 ^f. The 



Parts List 

RFC—2.2 mh RF Choke 
Cl—1 fii 10 volts 
C2—.1 /if 10 volts 
D-—1N82 diode, etc. 

Rl—13 k Vz w 
R2—100 J4 w 
Tl—2N718 
T2—2N269 

Speaker, key jack & miac, hardware 
Cabinet is Premier AMC 1001 
Battery is Eveready 912 


Robert D. Corbett WIJJL 
46 Prospect St, 

Torrington, Conn, 



larger the value, the lower the tone. Cl is 
shown as being 1 juf in value, but it may 
be anything up to 50 ju,f. The value of Cl will 
only eflFect the tone when the unit is being used 
as a cw monitor. 

When used as a monitor it is only necessary 
to connect the case to the station ground, and 
a short wire to the antenna terminal. No 
adjustment or tuning are necessary. 

As for the transistors. A type 2N718 and 
type 2N269 were used in my unit but only be¬ 
cause they were types that I had on hand. 
You may use almost any type as long as one 
is PNP and the other NPN. 

A word of caution as far as the speaker is 
concerned. Aside from getting one that will 
fit into the case, try to get one with a voice 
coil that is 10 ohms or less in value. If your 
speaker happens to have a higher resistance 
than 10 ohms it will be necessary to connect 



Inside view of the Code Practice Oscillator 
ond CW Monitor. 








































































































TEXAS CRYSTALS quality is 
outstanding as evidenc^ by use 
in numerous government space 
projects where there’s no compro¬ 
mise with quality, reliability or 
accuracy. For conunercial two- 
way, ham operation or special fre¬ 
quency control crystals, Texas 
Crystals are your best buy. 


If your dealer is tempora¬ 
rily out of stock or does 
not carry Texas Crystals, 
send us his name along 
with your order. Mini¬ 
mum order, check or 
C.O.D. is $5.00. Add 
per crystal for postage, 
100 for air mail. 




Send for Free Cat&logr with Cireuita 


1 000 Crystal Drive 
Fort Myers, Florida 33901 
Phone 813 — WE 6-2109 




★ 





4117 W. Jefferson Blvd. 

Los Angeles, California 90016 
Phone 213 — 731-2258 


A Diviilon of Whitehall Electronics Corp. 



Copper side of the printed circuit board. It's 
available for 50c; see note below. 


a 10 ohm resistor across the voice coil. If this 
is not done, the unit will not oscillate. 

So ... go ahead and spend an hour or so 
of your time. Build one of these gadgets and 
be able to tell what your keying really sounds 
like (you may be surprised). It’s also useful 
as a group code oscillator and has plenty of 
volume. 

. . . WIJJL 


A printed circuit board for this useful 
project is available for only 50c from the 
Harris Co., 56 E. Moin, Torrington, Conn. 


SIX METER 
2 Kw PEP LINEAR 



MODEL TLA.2050 

* Only 6 watts of drive required 

* Uses four 4X150's (1 KW on CW) 

* Built-in solid state power supply 

* Desk or rock mount 

* Covers 50-54 me with no tuning 

ONLY $495.00 
TELCO 

575 Technology Square 
Cambridge, Mass. 02139 
Phone 617-491-4050 
























































































Joe Williams W6SFM 



Is it possible that a single vacuum tube, 
a particular circuit or a certain ham could 
cause a big upswing in VHF activity? 
Probably not—but if we take tlie three and add 
them together just right the chances improve. 
Back in 1934 Frank C. Jones W6AJF, WTote 
a booklet called “5 Meter Radiotelephony”; 
that little 25c paperback was the most com¬ 
plete treatise on VHF of its day and it trig¬ 
gered an outburst of VHF interest that has 
not yet subsided. Five meters lay from 56 to 
60 megacycles and was “the” VHF band before 
those frequencies were given over to the mara¬ 
thon Punch and Judy rattle that we now call 
Channel Two. Jones, with his usual prescience, 
featured a one tube 5 meter transceiver using 
a Wpe 19 tube. The 19 was, to the authors 
knowledge, the first instance of two tubes 
being packaged in one glass envelope; this 
little jug boasted a low current 2 volt filament 
and was as microphonic as a tuning fork. 
We used to start them with a flashlight cell 
and then let plate current flow keep the 
filament glowing while we rested the “A” 
battery. In those days a flashlight cell cost a 
whole nickel. The rig that was described in 
Franks booklet used a plate tank made of 
quarter-inch copper tubing with the grid coil 
cleverly threaded inside the tubing. The cir¬ 
cuit bore a very strong family resemblance 
to the Eccles-Jordan multivibrator and this at 
a time when those gents had hardly met. 


ifiniiQ i flirt 
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The whole thing was laid out on a real bread¬ 
board and used a king-sized porcelain based 
d.p.d.t. knife switch for the send/receive con¬ 
trol. An evening’s work on that switch was 
almost equal to a trip to the local gym. The 
super-regen receiver was surprisingly sensitive 
and was complete with a wavering radiated 
whistle that usually out-DXed the transmitter. 
The circuit in the transmitting state was grid 
modulated and would light a #47 pilot lamp 
on a loop while the modulation was checked 
by observing brilliance variations that accom¬ 
panied whistling into the mike. The grid 
modulation worked better than it had a right 
to but somehow the carbon mikes got hot 
and turned out to be real lip burners. 

Those were exciting times and new “dis¬ 
coveries” were being made almost everyday 
by an eager VHF crowd. The most baffling 
ionospheric vagary of those days was the fact 
that 5 meters would go stone dead each 
evening at 7 pm. Not a peep. Then somebody 
tumbled to what should have been an obvious 
cause. The VHF stalwarts, along with most of 
the balance of the population, dropped every¬ 
thing to listen to Amos ’n Andy on the radio. 

If you run across a copy of “5 Meter 
Radio telephony,” thumb through it and you 
will find information on Rhombic antenna de¬ 
sign for VHF; A modem Link-Coupled Phone 
with a tyqje 46 in the final; How to run a 
pair of 210’s in a stabilized 5 meter transmit¬ 
ter; An explanation of Superregeneration; The 
Franklin antenna, a vertical colinear that could 
have some current pragmatic value on Six: 
Measuring the Wave at 5 Meters and a descrip¬ 
tion of a rig using an Armstrong-Dow oscillator. 

One of the most interesting things about 
looking at old publications is the advertising 
that appears in them. “3 Meter Radio teleph¬ 
ony” is no exception. It may come as a sur¬ 
prise to some to learn that even in those days 
transceivers bearing the name Knight were 
available from Allied Radio. Other transceiver 
producers were National and Haiwey. The 
Collins Radio Company, which termed itself 
“Designers and Manufacturers of Transmit¬ 
ters, Transformers and Speech Equipment” of¬ 
fered quite a collection of audio transformers 
priced at an unbelievable Two Bucks each. 
Other names, still known today, pop up in 
ads and in the text. Some of them are: Stancor, 
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Here's the SPECTACULAR 

NEW ALL TRANSISTOR 

SBT-3 SSB TRANSCEIVER 



PRICED AT ONLY$a^Q 50 


SPECIFICATIONS 


freq. 3780-4010 KC, 7180^7120 KC. 14130 14360 KC 

SemkondiKlorsi 2—8042 instdrit Keating lubes^ 18 trifisifttors. 

2—varicaps. 1—lener, 9 diodes 

Size; 4%H » 11 %W x S y^D. Weight iQ lbs. 


TRANSMITTER 
Power Inpiit: 165W pep 
Camer Suppression: — 45 DB 
S B. Selection; 80 40M Kiwer 
20M upper 

Unwanted SB: _40 DS 
AnI, Imped.: 30-100 ohm edj. 
Power Consumption: .5 amps 

Receive. 12-lS amps 
SSB XMIT. 

Operation: P, T. T, No lube 

filament on ir» rec. 


RECEIVER 

Sensitivity; .5^v for 10 D8 
S 4- N/N 

Selectivity; 3 KC @ 6 DB 

Spurious; Image better I hart 
60 OB 

Stafailily: Less 100 cps in any IS 
min. period under normat 
ambient conditions 

Audio Output; 2 watts 


TRANSCOM ELECTRONICS, INC. 

375 HALE AVENUE ESCONDIOO. CALIFORNIA 


Raytheon, Tliordarson, Burgess, I.C.A., New¬ 
ark, RCA, Walter Ashe and Amperite. 

Just for the ducks of it, the t>pe 19 trans¬ 
ceiver was built here at W6SFM a few months 
ago. A few little changes were incorporated 
into the make-up but the design was left 
just the way Jones had described it back in 
1934. For instance, instead of a 19—a pair 
af 7586 Nuvistors were used and a toggle 
switch replaced the old blunderbuss d.p.d.t. 
The copper tubing bit was duplicated exactly 
except that this time the grid winding was 
teflon insulated. A slightly larger tuning 
capacitor was used and it fell into six meters 
with ease. The receiver is a gas! Those 
Nuvistors really play loud. A sked was ar¬ 
ranged up in the FM section of the band 
and \VA6EOY reported that the rig, carbon 

mike and all, was crashing through at about 
iimpty-iimp db over Gangbusters. All this has 
given me the courage to make something that 
Tve been wanting to try for quite a spell: the 
\V6AJF rig condensed down to hand holding 
size. Figure to use a couple of lucky 2N711's 
and a toroidal tank. Ought to make a great 
little local FM net rig. Til let you know if it 
works. 

. . . W6SFM 


learn radio code 



♦ 9.95 


THE EAST WAY! 

« No Books To Read 

• No Visual Gimmicks 
To Distract You 

* Just Listen And Learn 

Bosed on modern psychological 
techntques^This course will toko 
you beyond 13 w,p.m. in 

LESS THAN HALF THE TIMEI 


Album contains three 12'' Also available on magnetic tape* 
LP's 2'/a hr, instruction See your dealer nowl 


EPSILON RECORDS 


206 East Front Street^ Florence, Colorado 



BUDDY NUVISTOR PRE-AMP 
2M - $9.95 6M - $8.95 

★ Increases sensitivity up to 20 db. 

★ Small size 2 x 2%" fits anywhere 

★ Completely wired and assembled 

* Reduces images 

* Improves selectivity 
'k Simply installed 

* CB model $7.95 

Aufronics Corporofion 

180 North Vinedo Avenue 
Pasadena, California 
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AMATEUR 
COMMUNICATION 
ANTENNAS 



MULTI-POLARIZED TWIST 

For tracking, back scatter, Moonbounce 
Priced from $29.50 to $186.00 

PERFORMANCE PROVEN 6 METER BEAMS 

3-5-6“10 elements 

Priced from $14.95 to $49.50 

THE BIG WHEEL 

Omnidirectional gain antennas 
Priced from $8,95 to $55,55 

COLINEAR ARRAYS 

16*32-64 elements 

Priced from $9.85 to $133.50 

MULTI-ELEMENT YAGIS 

Single, dual, quad stack arrays 
Priced from $9.75 to $84.50 

SQUALO MOBILE & FIXED ANTENNAS 

Omni-directional, horixontally polarized, square 
antenna. For car top or base station mounting. 
Priced from $9.45 to $66.50 


MAKE YOURS A REAL SIGNAL . , use a CUSH CRAFT ANTENNA! 

Whether you are Tracking Satellites, Moon Bouncing, DX-mg, Rag Chewing or Winning 
Contests — you will do it better, more efficiently, and ot a lower cost with a Cush Craft 
Antenna. You will have a signal that really radiates when you buy Cush Craft . , . the 
antennos with a "PATTERN OF FIRSTS'^ in Amoteur Com municaltons. 



u s h 


r^a T + 


BUY PROM YOUR DISTRIBUTOR 
OR WRITE FOR FREE CATALOG 

621 HAYWARD ST., MANCHESTER, N. H 
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30T 

SIGNAL 

ro 

RADIATE? 


WAffE YOURS A 

REAL SIGNAL 

. . use a CUSH CRAFT ANTENNA! 

Vhether you are . . . 

» TRACKING SATELLITES 
i MOON BOUNCING 
I DX-ING 
» RAG CHEWING 
» WINNING CONTESTS 

. . . you will do it better, more 
efficiently, and at a lower cost with 

3 CUSH CRAFT ANTENNA. 


YOU WILL HAVE A SIGNAL THAT 
REALLY RADIATES WHEN YOU BUY 
CUSH CRAFT . . . THE ANTENNAS 
WITH A "PATTERN OF FIRSTS" IN 
AMATEUR COMMUNICATIONS. 



ANOTHER 

CUSHCRAFT 

FIRST! 



5QUALO ° half wave^ horizontally polorized, 

omni'direcfional antenna. Outstanding oil oround per¬ 
formance is achieved through a 360° pattern with no 
deep nulls. The square shape allows full electrical" 
length in compact dimensions. Direct 52 ohm Reddi 
Match feed provides ease of tuning and broad band 


coverage* 

The 6 meter Squolos ore completely universal for 
mounting anywhere. They are packaged with rubber 
suction cups for cor top mounting and a horizontol 
center support for most or tower mounting. The 10— 
15—20 and 40 meter Squalos are designed for mast 
or tower mounting, Squalo is ideal for net control, 
monitoring, or generol coverage. 



MODEL RDMeEir 
AS1*2 

. 

.* 

ASt-20 . 
ESa'*40 .. 


DESCRIPTION 
2 Meter 10 ^ iQuere 
0 Meter 3<r tQuare 

10 Meter 90^ tiiaife 

11 Meter 90" iquare 

19 Meter 99" square 

20 Meter 100" square 
40 Meter 192" squire 


NET PRICE 
$ i,49 

12.90 
19.99 

19.90 

23.90 
. 29,50 

96*90 


SQUALO TREE 


Design o complete mufti bond on* 
tenna system to meet your own 
requirements. Squalos can be 
mounted one above the other or 
obove existing beams on o sin* 
gle most. The Squalo tree is a 
horizantally polorized, omnidi¬ 
rectional system in any com* 
bination of the 6 through 40 
meter amoteur bands. The 
Squalo tree tokes a minimum 
omount of space, ond does 
not require extro radiols, 
ground wires, or rotators 
common to most multi 
band systems. 


BUY FROM YOUR DISTRIBUTOR 
OR WRITE FOR FREE CATALOG 


#65 


621 HAYWARD ST 


MANCHESTER N H 









































Stonley J. Ploger K2KT\ 
55 Windsor Avenue 
Rockville Centre^ New Yor!< 



Seeking the 


ultimate on two 



417A Converter 


This is an attempt at an ultimate 144 me 
converter using present day components and 
techniques. This attempt was sparked by 
availability on the surplus market of the Wes¬ 
tern Electric 417A triode. The 417A, wdth 
it’s golden grid, is considered one of the finest 


VHF receiving tubes ever made. A noise 
figure of 2.5 db has been realized with this 
converter, but only after the utmost care was 
exercised in construction, alignment and trou¬ 
ble shooting. 

It is recognized that several of the com- 


Sg 
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Bottom view of 417A converter. Antenna input is at right with neutralizing coil beneath 
airwound input coil. Oscillator is at top. If output is jack on left. 


ponents specified herein could be replaced 
with less expensive items, but in attempting 
to achieve an extremely low noise figure, it 
was felt that cost was secondary within rea¬ 
son. 

The converter plate when completed is 
screwed to the lip of a modified and inverted 
five by seven by two inch aluminum chassis. 
All wiring must be kept to a minimum. All 
500 pf capacitors are mica feed-through or 
button. Feed-through capacitors should be 
soldered to the shield partition S3. Tire 
threaded type may not make good contact 
unless soldered. It may be found necessary to 
use 1000 or 1500 mmfd feed-through capaci¬ 
tors. To check for positive bypassing, touch 
the bypassed circuit at the capacitor with the 
converter in service. There should not be 
any noticeable change in noise or signal 
strength. L9 is the neutralizing medium for 
the triode first rf stage and is tuned in the 
following manner. Locate a strong signal and 
disconnect the filament of the first 417A. This 
is easily accomplished by cutting off half of 
pin 9 on the 417A tube. Loosening this tube 
in its socket will break the filament connec¬ 


tion. Adjust L9 for minim um signal, lock set¬ 
ting in place and reconnect the heater or 
firmly seat VI. This circuit requires no further 
adjustment. 

The 7-45 pf antenna trimmer is adjusted 
for maximimi signal—not maximum noise. 
A small shield may be required between L-7 
and the L-3 L-4 L-8 group to reduce inter¬ 
action. 

Coil Chart: 

L-1 3T #18 bore I.D. tapped in center 

L-2 5T#18 bore I.D. 

L-3 6T#18 bare W I.D. 

L-4 3T #18 bore 3/8" I.D. 

L-5 Slug tuned brood band I.F. coil tuned 
to 14 Me. (38T #26 enamel on 
Slug Tuned form) 

L-6 4T #22 bell wire over cold end of L-5 

L-7 15T #22 enamel on 3^'^ Slug Tuned 
form (resonant at 32.5 MC) 

L-8 4'AT #1 8 bore '4" I.D. 

L-9 1 IT #22 enamel on Slug Tuned 

form. 

RFC 1-5 14T #22 enamel on 220K Ohm— 

1 Watt resistor 

L-3 L-4 L-8 are in line end to end with 
L-4 in center; loose coupled. 

. . . K2KTV 


JULY 1965 
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Charles Leedham WA2TDH 
101 West 23 rd St. 

New York, N, Y., 10011 




Rejector 


About the only thing that has ever made me 
inhappy about my nice new SSB equipment 
s that the receiver doesn't have a notch filter. 
This is by no means unusual—few receivers or 
ransceivers do have notch filters built in. In- 
;tall one? Even though this confession may 
•eveal me to the world as a rotten appfiance 
operator, I have never felt up to designing, 
building and installing one somewhere inside 
:he guts of the little box. Tsk. But just re¬ 
cently, Galaxy came up vwth the gadget Td 
been wishing all along somebody would make 
—a notch filter that goes into the speaker line. 

The Rejector is an all-transistor audio filter 
which tunes across the audio spectrum from 
300 to 5,000 cycles. Within that range, it will 
knock any ten-to-twenty cps segment down 
40 db, eflPectively removing it from what you 
hear in your speaker. Thus when you are hs- 
tening to a nice signal and the usual hetero¬ 
dyne starts blasting your ear, you no longer 
mutter and curse the schlunk who’s throwing 
it on you. You flip the Rejector on—when off, 
the unit is completely out of the circuit—and 
tune the “Coarse” control until the notch is 
centered on the heterodyne. The heterodyne 
will disappear. If you don’t hit it exactly with 
the “Coarse” knob, there’s a “Fine” control 
knob for more precise adjustments, but I’ve 
hardly ever needed it. 

In operation, the Rejector is a handy gadget 
to have on your operating table, as it can be 
made to do considerably more than just elimi¬ 
nate heterodynes. On CW, it will knock an 
interfering signal, if not completely out, at 
least far down enough to make the desired 
signal easy to read. And on SSB it can be a 
blessing for reducing interference. If, for ex¬ 
ample, you’re listening to a contact, and some¬ 
one else comes on a kilocycle or so away, you 
can edge the notch around to depress the high 
audio frequencies of monkey chatter, or the 
low audio of rumble. In one or two cases, I 


have even been able to get usable copy from 
one station with another on essentiallv the 
same frequency—if one guy’s voice is enough 
higher or lower than the other’s, it is possible 
to use the notch to depress either the higher 
or lower voice. Obviously, nothing can com¬ 
pletely ehminate the unwanted voice in this 
!dnd of situation, but the Rejector can make 
the difference between copy and confusion. 

Even on single signals it can be useful. Try¬ 
ing to copy weak DX signals. I've been able 
to swing the Rejector’s notch down to cut out 
some of the lower voice frequencies (plus at 
least a small hunk on the QRN) and make 
relatively easy copy of it by getting only the 
higher and more penetrating parts of the voice. 

The unit is small (7/2 by 514 by 214), attrac¬ 
tive, and has a reversible front plate so that 
you can use it horizontally, sitting on top of 
your receiver, or vertically, standing between 
units or alongside. It is simplicity itself to hook 
up. Two cables are supplied with pin-plugs 
(RCA phono type) on each end. One goes 
from your speaker socket on the back of the 
receiver to the back of the Rejector, and the 
second cable from the Rejector to the speaker. 

Power required is 12 volts at half an am¬ 
pere, AC or DC, which can be taken from the 
auxihary power socket of many transceivers 
and receivers. If yours doesn’t supply 12 volts, 
it is easy enough to whomp up a little AC 
supply with a filament transformer and a 
switch mounted on a minibox. Or, if you like. 
Galaxy sells a small 12-volt supply for $6.95. 

If you’ve never used a notch filter, you’ll be 
astounded at what a difference it can make in 
your reception. And even if you already have 
a notch in your receiver, by the way, the 
Rejector can add a second notch, to take out 
the interference above the signal while your 
internal notch is handling the stuff below. It’s 
a good little unit, and, for $34.95, is well worth 
adding to your equipment. , . . WA2TDH 
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William Welsh WA6VTI 


20 WPM-or Bust! 


If FCC Docket 15928 becomes a way of 
life in amateur radio (and it probably will), 
thousands of Conditional, General, and Ad¬ 
vanced hams will make every effort to up¬ 
grade to the Amateur Extra Class License so 
that they won’t suffer any code or voice 
operating restrictions. It’s quite possible that 
some parts of the published docket will be 
changed before the new regulations take effect 
but it does seem likely that Amateur Extra 
Class licensees will enjoy exclusive (or semi¬ 
exclusive) code and voice operating privileges. 
Tills article will help you upgrade yourself to 
the point where you’ll be able to pass the 
code portion of the Amateur Extra Class 
license examination. 

It is assumed that vou hold a valid Condi- 

•r 

tional. General, or Advanced class ticket and 
that you’ve held it for the required two years, 
or more. If the Amateur First Class License 
becomes a reality, this article will help take 
you to the 16 WPM code requirement for 
that class of ticket. It is assumed that you will 
be striving for the top license, though, and 
this article will help you achieve that goal. 

In case my current call sign (WA6VTL) 
bothers you, I’ll take this opportunity to assure 
you that I know Licensing programs. I’ve 
taught free general class licensing courses for 
14 years. My time has been divided between 
the El Ray (WIOMI), Middlesex (WIHEB), 
Salem (KIHDZ), and Lockheed (\V6LS) 
amateur radio clubs. In addition, I’ve taught 
ham courses for schools, scout groups, CD 
groups, industrial recreation groups, boys 


clubs, etc. Due to the fact that I’ve been able 
to make most students realize that there’s nc 
substitute for study and effort. I’ve been able 
to help thousands of students get their tickets, 
You’ll find that you’ll be helped, if you 
follow instructions. 

As you probably know, the Amateur Extra 
Class License code test requirement is 20 
vvpm. If you are an amateur who has put in a 
normal amount of your on-the-air time working 
code QSO’s, your code speed probably ex¬ 
ceeds 20 wpm now and you’ll only be inter¬ 
ested in subsequent theory articles. On the 
other hand, if you’re an ardent phone or RTTY 
operator (or if you’ve been off the air for a 
while), you may need a few hints on how 
you should get your code speed back up to 
where it was and then on up to 20 wpm. 

The best way to increase code speed is still 
on-the-air QSO’s with other code stations. 
Make room on your operating table for your 
handkey, bug, or electronic keyer and shov'e 
that mike aside. 

If you are very rusty, move into the Novice 
code bands on 80, 40, and 15 meters. Please 
be very patient with these new hams and 
remember that a little consideration means a 
lot to a guy who's just learning the game. Be 
patient and make sure any criticism you make 
is of a constructive nature. Leave that final 
off when you're in the Novice bands to avoid 
unnecessary interference. As a general rule, 
vou’ll find that the slowest Novices seem to 
congregate on 80, faster ones on 40, and the 
fastest seem to get on 15; you’d do well to 






BAQA^-SAMO 





~ijdh£/X. "BALUN" FED INVERTED "V" ANTENNA KITS 
SIMPLE-TO-INSTALL, HI-PERFORMANCE ANTENNA SYSTEMS: 

1 KW P.E.P. Mono-Band Kit... 1KMB1V/81K ... SI 9.95* 

2 KW P.E.P. Mono-Band Kit... 2KMB1V/81K. .. j24.95* 

*Klt comprises, encapsulated, “Baiun," copperweld, insulators, 
plus installation and adjustment instructions for any Mpno- 


land 80 thru 10 Meters. Also available 2, 3, 4, 5 Band Models. 



Mfd. 
under Pat 
2,576,929 


Write 
for TELREX 
PL 65 


TELREX LABORATORIES 

ASBURY PARK, NEW JERSEY 
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Two 3-400Z Triodes in grounded grid circuit. 

2000 watts PEP input. • 1000 watts CW and tune 

Drive requirements: 100 watts. • Built-in changeover relay 
Built-in 117/220VAC power supply. • Wide range pi output 
Dimensions: 19" x 8 V?" x 15 V^" 


with the usual SWAN 
reliability and per¬ 
formance. 


less tubes. 

Mfgr. suggested tube price 
incl. tubes. 


Price 


Total $493 


>47 YOUR SWAN DEALER! 


\ i 


ELECTRONICS CORP. 

Oceanside, California 
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move up through their bands as your code 
speed picks up. In addition to being courteous, 
please remember that a QSL means more to 
a beginning ham than it does to you; make it 
a practice to ask for tlieir address so you can 
send a card to each new station you contact. 

Once you start to get your code ability 
back, move out into tire ‘general’ bands and 
get in as much code operating time as pos¬ 
sible. Make it a practice to answer guys who 
are sending at a rate which will make you 
‘sweat’ a bit and tell them you are looking 
for a little code practice so there’s no need 
to keep the QSO brief unless they are in a 
hurry. Whether you are practicing code with 
on-the-air contacts or by any other method, 
you’ve got to set aside a certain amount of 
time each week for code practice and stick to 
it without fail; four hours per week should be 
the minimum amount of time devoted to your 
code program. You can have a little fun work¬ 
ing regular code schedules with other guys 
who are striving to reach the 20 wpm goal. 

One of the best ways to increase your code 
proficiency on the air is to participate in 
as many local, national, and international 
contests as time pennits. Field day, sweep- 
stakes, C-D, QRP, DX, and other contests 
provide e.xcellent operating opportunities. Read 
your radio publications carefully and mark a 
calendar (at your operating position) to 
remind yourself when each contest is on. 
Remember to submit logs when you participate 
in a contest to provide validation for the 
other contestants, whether or not you are 
interested in your own contest standing. 


If you want to kill two birds with one 
stone, you should handle traffic as part of 
your code speed program. There are bound 
to be nets you can join which are on at times, 
frequencies, and speeds which are suitable. 
Message handling will develop high-speed 
transcription habits if you stick in tliere and 
handle a lot of traffic- 

If you’re in a club, get the group interested 
in conducting an “extra class” course, including 
a ‘high-speed’ code class. Your club would do 
well to plan a 16-week course with a single 
3-hour class each week. Each class should 
consist of a 55-minute code session, a 10- 
minute coffee break, and a one hour and 
.55-minute theory class. Club instructors can’t 
assume code ability on tlie part of their 
students; they’ll have to rely on results noted 
during the code speed runs which are held as 
part of the code sessions. An initial code 
speed ability of 7 wpm should be required of 
all ‘extra class’ students and each student is 
expected to increase his code speed 1 wpm 
each week of the course to progress to a 22 
wpm code proficiency by the end of the 
course. During the first code sessions, stress 
the fact that code transcription must be both 
rapid and legible. Teach a system of fast 
printing which will provide positive character 
identification. Table I shows a printing system 
I’ve taught for the past decade; I think you 
will find this variation of prescribed govern¬ 
ment printing is well-suited to code transcrip¬ 
tion. If you’ve ever tried to write a pair of 
E’s in the middle of a high-speed run, I’m 
sure you realize the advantage of making this 



ILLTOPPERS 


New 6 and 2 meter portable beams. For 
Mountain Goofs' that like BIG SIGNALS 


from little rigs. 


Model 6MHT 6 meter 3 elements Net 13.95 

Model HT2M 2 meter 8 elements (wide 

spaced) Net 16.95 

New for Two Meters Halo and Quad 


HI-PAR PRODUCTS CO., 

FITCHBURG, MASS. 
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f\B CDS FQHl ‘TK Un 
i\top Q,RSTLJVui i(^y ^ 
DD.3 i^S67& ^ ^ 

Not«: 

L Arrow heads indicate the end of pencil strokes. 

2. The first and last numbers (one and zero) are 
distinguished from the letters I and O. 

3, The last letter (Z) is distinguished from the number 2. 

Table I, Speed Printing System 


letter as I suggest rather than to print each one 
as many as four separate pencil strokes. Every 
character must be transcribed as quickly and 
easily as possible and it must be easily read 
to be useful; stress good copying habits and 
have students practice their printing from the 
start of the slow speed runs so that they’ll 
have the system down pat by the time they 
get up into the high-speed code. 

Next to on-the-air code contacts, pre-re¬ 
corded magnetic tape recordings provide the 
best means of building code ability. Pre¬ 
recorded code practice tapes permit students 
to copy error-free, perfectly-timed code runs 
which provide the maximum amount of useful 
code copying time because students don’t 
have to wait idly while the code instructor 
makes a character-by-character count to de¬ 
termine what exact speeds were sent during 
each part of each run. There are several 
pre-recorded tapes available but I don’t know 
of any which have the amount of high-speed 
code practice you’ll need to progress past 20 
wpm. A set of seven 1200-foot tapes, re¬ 
corded at 3^ ips, will do the fob perfectly; 
they’ll take students from 7 wpm to 22 wpm. 
If you use a set of tapes like mine, the 
student will be required to progress from 7 
through 10 wpm before he leaves the first 
tape. Each side of each succeeding tape re¬ 
quires the student to increase his code speed 
1 wpm before he progresses on to the next 
side/tape in the series. I’ve used this system 
very successfully with thousands of students 
and I know it does the job extremely well. 
In addition to the advantages already covered, 
pre-recorded tapes free the code instructor 
from the code oscillator and permit him to 
wander about among his students to see how 
they are progressing and to correct obvious 
faults. Another major advantage to having a 
complete set of code practice tapes at your 
club is that you’ll be able to make as many 
duplicate copies as you want to let your stu¬ 
dents get as much code practice as they need 
(at home) beUveen weekly classes. Any club 
instructor who wants to make up a set of code 
practice tapes would do well to consider a set 
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IMPROVED 

THD-471 


GUYED TOWER 


shown with internal 
rotator, 2" mast, 
Tri-Band Beam 




Choose from 8 mod¬ 
els, 4 with 20 ft. sec¬ 
tions, 4 with 10 ft. 
sections — all hot- 
dipped galvanized, 
inside and out, after 
fabrication. 


GET THESE 

FEATURES 





Tower Heights to 88 ft. 

Easy to Erect 

Cranks up & down 

Geared winch 

Aircraft raising cable 

Ball-bearing pulleys 

Precision formed 
guides 

Hinged base plate 


PRICES START AT 


$127so 


FREE BROCHURE 



ri-Ex TOWER CORPORATION 

7182 RASMUSSEN AVE., VISALIA, CALIF. 


45 






























































Letter 

“Old” ICAO 
Phonetic 

ICAO 

Phonetic 

A 

Able 

.Alfa 

B 

Baker 

Bravo 

C 

Charlie 

Charlie 

D 

Dog 

Delta 

E 

Easy 

Echo 

F 

Fox 

Foxtrot 

G 

George 

Golf 

H 

How 

Hotel 

T 

Item 

India 

T 

.Ik 

Tiilieit 

k 

King 

Kilo 

I. 

Love 

Lima 

M 

Mike 

Mike 

N 

Nan 

Novcml er 

o 

Oboe 

Oscar 

p 

Peter 

Papa 

Q 

Queen 

Quebec 

R 

Roger 

Romeo 

s 

Sugar 

Sierra 

T 

Tare 

T ango 

u 

Uncle 

tTniform 

V 

Victor 

Victor 

W 

William 

Whiskey 

X 

X-ray 

X-ray 

Y 

Yoke 

Yankee 

Z 

Zebra 

Zulu 


Table II, International Civil Aviation Organization 

Phonetic Alphabets 


like tlie one I’ve recorded and the following 
breakdown provides the major information 
needed to produce a set of ‘high-sjjeed’ code 
practice tapes: 

a. General—Use only one tone throughout a 
code run and trv to have that tone be from 
400 to 1000 cps to suit the majority of your 
students. Use plain-language and mixed-group 
(5-letter, alphabet-onlyO runs very sparingly 
because cipher groups (letters, numbers, 
punctuation marks, and work signs sent in 
5-unit-count groups) provide the best code 
practice. Precede each code run with a state¬ 
ment of what will be sent; state the tone, 
t\^e of key, length of run at each speed, 
type of text (mixed groups, cipher groups, or 
plain language), and any other pertinent 
data. Immediately after each run, provide a 
complete phonetic read-oflF of what was sent 
and identify the speeds used at each point 
where the rate changed. Use only punctuation 
marks and work signs (in addition to the 
alphabet and numerals) which are used in 
FCC code exams. End each side of each tape 
with an FCC-type 5-mmute plain-language 


code test at the rate the student must puss 
before he progresses to the next tape or the 
second side of the tape he’s using. Use ‘over- 
the-hiir rims as much as possible; these start 
at a low speed, progress past the speed the 
then drop back down to the speed he should 
pass before he leaves the side of the tape 
he’s using. 

b. Tape Breakdown—The tapes should con¬ 
tain the following code instruction material: 

Tape -1, Side -^1. Reinlroduction to the 
w'ork signs and punctuation marks used in the 
FCC code exams (and in the code tapes). 
Two over-tlie-hill (O-T-H) cipher group runs 
@ 7-10-8 wpm, A 5-minute cipher group run 
(Tr 8 w"pm. A 5-minute plain-language run @ 8 
wpm. 

Tape *1, Side ^2. Cipher group O-T-H 
runs @ 8-11-10 and 8-12-10 wpm. A 5-miniite 
cipher group run @ 10 wpm. A 5-minute 
plain-language run @ 10 wpm. 

Tape ^2, Side ^1. Cipher group O-T-H 
runs @ 10-12-11, 10-13-11, and 10-15-11 wpm. 
A 5-miniite plain-language run @11 wpm. 

Tape #2, Side #2. Ciplier group O-T-H 
runs @ 11-13-12,11-14-12, and 11-16-12 wpm. 
A 5-minute plain-language run @12 wpm. 

Tape ^3, Side ^1. Cipher group O-T-H 
runs @ 12-14-13,12-15-13, and 12-15-13 wpm. 
A 5-minute plain-language run @ 13 wpm. 

Tape #3, Side #2. 3 cipher group O-T-H 
runs @1 3-16-14 wpm, plus a 5-minute plain- 
language run @14 wpm. 

Tape ^4, Side ^1. 3 cipher gioup O-T-H 
runs @ 14-17-1.5 wpm, plus a 5-minute plain- 
language run @15 wpm. 

Tape #4, Side #2. 3 cipher group O-T-H 
runs @ 1.5-18-16 wpm, plus a .5-mimite plain- 
language run @16 wpm. 

Tape *5, Side ^1. 2 cipher group O-T-H 
runs @ 16-20-17 wpm, a 5-minute cipher group 
run @ 17 wpm, and a 5-minute plain-language 
run @17 wpm. 

Tape #5, Side #2. A cipher group O-T-H 
run @ 17-23-18 wpm, an 8-minute cipher 
group run @ 18 wpm, and a 5-minute plain- 
language run @ 18 wpm. 

Tape #6, Side ^1. 2 cipher group O-T-H 
runs @ 18-23-19 wpm and a 5-minute plain- 
language run @ 19 wpm. 



TELREX ROTATOR-INDICATOR 

Mast Feeds Thru Rotator 
For Safe, Eosier, Installation 

• 1300 IN/LBS ROTATION TORQUE 

• SELF LOCKING BY STURDY WORM GEARS 

• SELSYN AZIMUTH INDICATION 

• ACCOMMODATES 2" O.D. MASTING 

• MJU.LEABLE CAST MASTING CLAMP SUPPLIED 

• OUTPUT SPEED APPROX. 1 RPM 

• WILL FIT INTO OR ONTO A &" SIDED TOWER 
Write for FREE PL65 Describing Rotators 


SYSTEM MODEL TS2S0-RiS 

*2509P. 


A 


SturdV 






hot 


a 


Mod' 


tied 










F.O.B, 

ALSO: 

TS32S-RIS $325.00 
TS435-RIS $435.00 
TS535Tlt5 $535.00 
TSS85 RIS $585.00 


TELREX LABS. 

and Antennal ASBURY PARK, N.J. 
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FULL SIZED PERFORMANCE 
IN A TRANSISTORIZED RECEIVER 


Our formula for receiver design: Take the 
finest receiver on the market, modernize it, 
add a noise blanker, reduce it to about QSL 
size, add six meters and WWV, start building. 

The Davco transistorsized receiver is the first 
receiver available to the amateur at an ama~ 
teur radio price which is state-oMhe-art in 
quality and performance. None of those hot 
fragile tubes to break and generate heat, none 
of those big if transformers for us—our whole 
if strip is smaller than the usual transformer. 
The Davco OR-30 has eight plug in micro¬ 
miniature circuit modules. The chassis and In¬ 
terstage shielding are all made of 3/16th inch 
aluminum for extreme rigidity. We use toroids, 
Ctevite transfilters, a Collins mechanical filter, 
14 crystals, 25 transistors, and 15 diodes— 
The results are spectacular. The Davco DR-30 
receiver operates from 13 volts and draws only 
40 mils with no input signal which is about 
half the current a pilot light lamp draws— 
explaining why there is so little heat generat¬ 
ed. One-naif watt, mostly expended in the 
loudspeaker, is not going to make much heat. 

So who needs a micro-miniature receiver? 
Well, there may be a few of you who would 
like a full-fledged communications receiver 
that you can use in the car—take on trips— 
wear as a watch fob—or use at home. Before 
long we’ll have a companion transmitter which 
will transceive with our receiver—and about 
the same size (4 inches high, by 7 inches 
wide). 

Available now direct 
from factory at $337.50 


COVERAGE — Every kc, of 80, 40, 20, T5, TO meters 

plus 50.0 - 50*550 Me. (6 meters) 

plus WWV at 10 Me. 

plus expanded coverage for MARS, etc. 

plus two more 550 kc. segments YOU 
con choose 

SELECTIVITY — 2.1 kc. Collins Mechanical Filter for SSB 

plus 200 cycle ultro-shorp crystal filter 
for CW 

STABILITY — plus broad IF position for AM 

crystol first conversion oscillator (10 
crystals supplied) 

plus tronsmitter-type tuning VFO 

plus crystal BFO-carrier generotor 

plus a new concept in extruded alumi¬ 
num chassis design for the most 
rigid construction available 


SENSITIVITY — .6 


microvolt sensitivity, with tuned RF 
stoge using premium UHF-type 
tronsistor (2N2495, with rated noise 
figure of 3db at 50 MeJ 


PLUS tunable rejection-notch filter for elimi¬ 

nating heterodynes 

ond blanking-type noise limiter (preselectivity) 

and built-in 100 kc. crystal caTbrotor 

ond split-gear ball-bearing tuning mechanism 

and separate AM and product detectors 

ond plug-in module subassembly construction 

and new expanded warranty; designed and 

manufoctured in USA 

and transceive compotibility with companion 

DT*20 200-watt SSB transmitter 

_ ond size 11/10 cubic foot) and weight (nine 

pounds); instofls anywhere 

Send for free brockure exploining all of the features of this unique receiver. 


Watch for new 
Higher price 




Box 2677 


TALLAHASSEE, FLORIDA 


Phone 305-224-4322 


III! V 104C 
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P,TH 

N6AV 

2LDR 

QSXE 

Jbt8 

U4IK 

Cskl 

F/MB 

03? 

ar7G 

0Y. 

SW9Z 

2,E 

CskOJ 

G.LA 

6T/ 

^MarP 

4U8 

WIR0 

HbtDS 

Y91 

3B? 

V5ZN 

X7KF 

T(J? 

LarVO 

Ilsk 

D3XN 

K.FY 

GA/R 

7MBS 

U29 

Pj6 

4Ebt 

CQZ8 

WSJH 

IL. 

Far? 

0A/ 

OWH3 

M^JB 

9.Z 

CRSQ 

S7ht 

6EXT 

Dsri 

K4YV 

UN2G 

Cetc.) 



Table III. 

Typical Cipher 

Groups 




Tape 5^6, Side *2. 2 cipher group O-T-H 
runs @ 19-24-20 wpm and a 5-minute plain- 
language run @ 20 wpm. 

Tape #7, Side #1. 2 cipher group O-T-H 
runs @ 21-27-22 wpm and a 5-minute plain- 
language run @ 21 wpm. 

Tape #7, Side #2. 2 cipher group O-T-H 
runs @ 21-27-22 wpm and a 5-minute plain- 
language run @ 22 wpm. 

Use recx)gnized phonetic codes in making 
your read-off of code practice nms. Table U 
shows the old and new ICAO phonetic alpha¬ 
bets which are the two most frequently used 
sets of phonetics. 

Table III shows typical cipher groups such 
as I use in my own series of code practice 
tapes; you’ll need to make up several hundred 
different 5-unit-count groups for use in each 
of your code tapes. Remember that each “word” 
has a 5-um’t count, based on letters having a 
1-unit count and each punctuation mark, work 
sign, and numeral having a 2-unit count. 
Use each symbol an equal number of times 
and use a ‘chance sequence’ selection system 
to avoid any pattern of combinations. 


To summarize the preceding paragraphs, 
I’m simply reminding you to do something 
which I’m sure you’ve known aU along; you’ve 
got to set your mike aside and start using 
code. Club members can add a little interest 
to their code proficiency program by having 
code competitions between all club members 
and posting the test results regularly. League- 
affiliated clubs can make use of ARRL club 
code proficiency awards, plus their owm 
stickers, to provide some shack wallpaper to 
show how each member is progiessing in his 
individual battle to get “over-the-hump.” 

It may be that you have forgotten some 
of the good sending habits you knew. You’d 
do well to have your sending checked out by 
someone who is an expert and listen to his 
constructive criticism, if he has any to offer. 
It is quite possible that you may have 
developed poor sending habits and, if this is 
so, you should make a determined effort to 
get rid of them at the start of your code 
improvement program. 

TFl-4539 and TFl-4540 are a pair of Air 
Force training films which cover, “The Tech¬ 
nique of Hand Sending,” and, “Rhyiihin, 


SUBSCRIBE TO 73! 

Don't take a chance on missing the more than 250 excellent articles, the 
infuriating editoriols and the fascinating ads in the next twelve months 
of 73. Our circulation ond advertising are increasing ot a fantastic rate, 
so 73 is getting better and better each month. Subscribe now! 

1 year $4__2 years $7_ 

3 years $10_ New subscription_ 

Renewal_, Extension of sub___ 

loAR for one year $5.______ 

loAR for one year and 73 for one year $7_ 

Send your money to: 

73 Magazine, Peterborough, N. H. 03458 


Name_ __ _Call_ 

Address _ _ _ _ 

City___ _ ____ 

State._ ___Zip Code_ 

Please include your zip code and save us 
money. 
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Leader in Compact, Quality Ham Gear 



NEW VFO FOR TX-62 


or any 


other VHF TRANSMITTER 



NEW AMECO VFO FOR 6, 2 & \'A METERS 

The new Ameco VFO-621 is a companion unit designed 
to operate with the Ameco TX-62. it can also be 
used with any other commercial 6, 2 , or 1% meter 
transmitter. 

Because it uses the heterodyne principle and trans¬ 
istorized oscillator circuits, it is extremely stable. An 
amplifier stage provides high output at 24-26 MC. 
The VFO includes a built-in solid state Zener diode 
regulated AC power supply. 

This new VFO is truly an exceptional performer at 
a very low price Model VFO-621 $59.95 net. 


The NEW 



TX-62 


In response to the demand for an inex¬ 
pensive compact VHF transmitter, Ameco 
has brought out its new 2 and 6 meter 
transmitter. It is easy to tune because all 
circuits up to the final are broadbanded. 
There is no other transmitter like it on 
the market! 

SPECIFICATIONS AND FEATURES 
Power input to final: 75W. CW, 75W, peak 
On phone. 

Tube lineup: 6GK6—osc„ tripler, 6GK6 
doubler, 7868 tripler (on 2 meters) 
7984-FtnaI. 12AX7 and 6GK6 modulator. 
Crystal-controlled or external VFO. Crystals 
used are inexpensive 8 Me type. 

Meter reads final cathode current, final 
grid current and RF output. 

Solid state power supply, 

Mike.^key jack and crystal socket on front 
panel. Push-to-talk mike Jack. 
Potentiometer type drive control. Audio 
gain control. 

Additional connections in rear for key and 
relay. 

Model TX-62 Wired and Tested only $149.95 


AMECO EQUIPMENT CORP. izs herricks rd., mineola, l. i., n. y. 


Speed, and Accuracy in Hand Sending,” 
respectively. These films are F-24 and F-25 
in the ARRL film library and league-affiliated 
clubs should show them as part of their code 
program. Non-affiliated clubs can borrow tliese 
films through local military outlets. 

As far as your code operating arrangement 
in your station is concerned, you would do 
well to make certain everything is set up for 
the best possible results. One of the most 
common goofs I find is that hams don’t mount 
their handkeys to the surface of their operating 
table (or anything else, sometimes) or they are 
mounted incorrectly. Your key should be 
securely mounted in the position where it is in 
line with your forearm when you are seated 
normally at your operating position; you 
shouldn’t have to reach for the key nor should 
the elbow of your sending arm be off the 
edge of the table. You must be comfortable 
and correctly positioned to send code at your 
best. A second common goof I find is that 
most stations don’t have any code monitoring 
arrangement. It is best to have a code monitor 
and it is relatively simple to build and install 
a good one. The third most common goof I 
find is that stations are not set up for efficient 
operation. It is foolish to work with Tiay-wire* 
setups when you can make an efficient, easy- 


to-operate station by just expending a little 
time and intelligent effort. Take the time now 
to make vour station a better code station and 
this will help you become a better operator 
much faster. 

Many hams leave handkeys too soon. If 
one shifts to a bug or electronic keyer before 
he completely develops a good fist with a 
handkey, he may never finish developing the 
fine sense of rhythm needed for top code 
operation. If you’ve never developed good 
handkey ability, you should slow yourself 
down for a while and develop it now; you’ll 
soon be back up to the speed you presently 
have but you’ll be sending much easier and 
better than ever before. 

Licensing class instructors in league-affil¬ 
iated clubs should make sure they have a copy 
of the ARRL, “Licensing Classes,” brochure 
which contains a lot of information vital to 
‘general’ licensing classes; most of the material 
is equally useful in an ‘extra’ licensing class. 

That wraps this one up, gang, and I hope 
you make it all the way to that extra class 
ticket as soon as possible; I know 73 is plan¬ 
ning a detailed series of articles to help you 
with the material you must know to pass the 
written portion of the extra class exam. 

. . . WA6VTL 
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73 Tests the Gonset Six Meter 
Sidewi nder and Linear Amplifier 


Eveiyone who operates VHP knows the 
Gonset Communicator. It was the rig that 
brought real life to the six and two meter 
bands. Not content with stealing the first 
honors, Gonset has been busy again and 
brought out another piece of equipment that 
will make all of the six meter boys drool. IPs 
the Gonset model 910A six meter Sidewdnder 
SSB transistorized transceiver. We reviewed 
the two meter model a few months back and 
had been waiting anxiously for the six meter 
one. It fulfills all of our expectations and then 
some. 

Sideband is growing on six at a pace that 
the AM boys consider as merciless as the 
take-over of the HP bands. The SSB con¬ 
tingent is growing larger every day—and fine 
commercial gear such as the Sidewinder ac¬ 
counts for most of this growth. 

The Sidewinder is a real pleasure to use. It 
covers four one-megacycle ranges from 50-54 
me. Tuning over the megacycle on each range 
is very easy. There’s both slow and fast tuning 
with a very solid feel in the movement. In 
addition, there’s a con\'enient receiver oflFset 
control that permits you to tune over a 3 kc 
range centered on your transmit frequency. 
The receiver pro\ides very low-noise reception 
and plenty of gain and audio output for mobile 
use. 

Transmitting with the Sidewinder is a real 
pleasure, too. It’s very easy to tune up. One 
nice feature is four switch-selected crystals so 
that you can work DX down in the CW part 
of the band. They’re also good for net opera¬ 
tion. The Sidewinder has provisions for CW, 
AM or SSB. It even uses separate AM de¬ 
tector on receive. The receiver has a sensitivity 
of 0.5 microvolts for 10 db S/N ratio. Image 
rejection is 50 db. The unit is extremely stable. 
We couldn’t find any noticeable drift. The 
crystal-lattice filter at 9 me provides perfect 
selectivity for SSB. 

The transmitter runs 20 watts PEP input 
to a 6360. On C^V^ the input is 20 watts, on 
AM about 6. Spurious suppression is down 40 


db, unwanted sideband down 40 db and car¬ 
rier is down 50 db. 

The Sidewinder is completely transistorized 
and solid state except for three tubes used in 
VHP portions of the transmitter. You can turn 
their filaments off for standby receive, so that 
the transceiver draws almost no current from 
your car battery. 

The instruction manual provides complete 
information—even about alignment. It should 
be very helpful if you ever need to fix the 
gear, which is unlikely because of the tran¬ 
sistorized design and modern high-reliability 
components. 

We also tried out the Gonset Model 913A 
six meter rf power amplifier. It’s an interesting 
departure from the extreme miniaturization 
craze of late. There’s no reason to waste a lot of 
space with transistorized gear, but for an am¬ 
plifier rated at 500 watts, we sometimes get 
suspicious of an ultra-tiny construction. The 
913A is solid and husky. It uses full-sized un¬ 
derrated components for high reliability and 
lack of trouble. It runs .500 watts PEP on 
SSB and also works perfectly on CW, FM and 
AM. It only requires 5 watts of drive for 
linear service for full output. The amplifier tube 
is a 4X150A—though you can use other tubes 
in that family if you wish. 

The complete power supply is included in 
the 913A. It’s all solid-state except for the vol¬ 
tage regulated supply for the 4X150A screen. 
You aren’t likely to have much trouble with it! 

So much for a description. You’re probably 
curious about the results. They’re outstanding. 
We got the set going up on the mountain. 
Everyone we worked commented on the excel¬ 
lent signal. There was no distortion, .spurious 
signals, instability, etc. All of the reports were 
first class. We’ve lost count of the stations and 
states worked, but it has been well-tested in 
all propagation methods commonly used on 
si.x: hne-of-sight, extended ground wave, spo- 
ratic E skip, and aurora. It’s a fine rig; our only 
complaint is that it has to go back to Gonset 
before the June contest. 

... 73 
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SERVICE 

TESTED 

EQUIPMENT 

ORDERS PREPAID WITH 
CASH REMITTANCE 
IN CONTINENTAL U. S. 


TRANSMITTERS 


B & W 510D $139.00 

B & W 5100 W/51SB . 269.00 

Coltins 30L-1 Linear (like new) .. 375.00 

El mac A-54H . 29,00 

Elmac AF67 .. 49.00 

Globe “Champion" . 129.00 

Globe Scout 680A . 49.00 

Globe 755-A VFO . 39.00 

Globe LA-1 Linear ....,,. ...... 59.00 

Hallicrafters HT-31 (linear) . 129.00 

Hallicrafters HT-32A (like new) . .. .. 339.00 

Hallicrafters HT-33 (linear) . 295.00 

Hallicrafters HT-40 . 65.00 

Harvey-Welis T-90 . 89.00 

Heath “Apache" . 159.00 

Heath DX-20 . 24.00 

Heath DX-35 . 33.00 

Heath DX-60 65.00 

Heath DX-lOO . 95.00 

Heath DX-IOO-B 119.00 

Heath HA-10 “Warrior” (like new) . 219.00 

Heath MT-1 (with mike) . 49.00 

Heath "Marauder” . 309.00 

Heath VHF-1 "Seneca” .. 159.00 

Johnson "Challenger” ... . 45.00 

Johnson “Valiant'’ 179.00 

Johnson "Courier” (like new) .. 189.00 

Johnson “Pacemaker" . 149.00 

Johnson “Navigator" .. 99,00 

Johnson Desk “Kilowatt” . 495.00 

Lafayette “Voyager" . 65.00 

Morrow MB-565 . 79.00 

TRANSCEIVnS 

Gonset G-76 w/DC Pow/Sup . $239.00 

Hallicrafters SR-150 AC P/S . 65.00 

Heath HW-32 (like new) .. 125.00 

National NCX3 {like new) . 265.00 

National NCX5 (demo) . 559.00 

Swan SW-120 . 159.00 

Swan SW-140 . 159.00 

Swan SW-175 . 159.00 


VHF EQUIPMENT 


RECEIVERS 

Coflins 51J4 (clean) .. ^ ^ 

Collins 75A2 ... .. - , 

CoUins 75A4 (3.1 filter) ... 

Coffins 75S3 (like new) .. . 

Drake 2A .. . .. . ... > - 

Drake 2B (like new) .. ,... 

Eltnac PfVlR-6A .. ■ * ...- * ■ 

Gonset G66 , . ,. . ^ ..- . * 

Gonset 3 way P/S 

Gonset Super 6 Convertors .. 

Hallicrafters S-85 ... 

Hallicrafters SX-100 ...- ....... 

Hallicrafters SX-101 111 ...... 

Hallicrafters SX-Ul (like new) . 

Hammarlund HQ105TR . 

Hammarlund SP600JX-7 (in cabinet) . 

Heath “Mohican'* ..... . ... 

Heath HR-10 ... *.. 

Heath MR-1 . 

National HRO-60 (w/5 coils) . 

National NC-SO ..... 

National NC483-D .. 

National NC-300 w/calib . 

National NC-303 w/calib ........... 

RME 6900 . ... 


$ 695.00 
169^00 
409X0 
419X0 
175X0 
209X0 
39X0 
69X0 
15X0 
19X0 
65X0 
165X0 
189X0 
169X0 
139X0 
399X0 
85X0 
75X0 
59X0 
229X0 
39X0 
159 00 
189X0 
259X0 
159X0 


NEW EQUIPMENT SPECIALS 



Reg. 

Special 

GALAXY 

HI Transceiver .. 

.. $349,50 

$289X0 

HALLICRAFTERS 

HT-32B Trans . .. 

.. 725.00 

588XD 

HT-40K Trans. Kit . 

.. 89.95 

69X0 

HT-41 KW Linear _ 

,, 395.00 

266X0 

HT-44 Trans, (matches SX-117) 

.. 395.00 

239X0 

SR-150 Transceiver ... . 

.. 650.00 

498.08 

SR-160 Transceiver . 

. , 349.50 

278.00 

SX-117 Receiver . 

NATIONAL 

. , 379.E5 

298.00 

NC303 Receiver . 

.. 449.00 

338X0 

SBE 

S8-33 Transceiver . 

.. 389,50 

249X0 

SWAN 

TCU (remote VFO for CW240) 

.. 115.00 

69X3 


Clegg 99'er Transceiver (like new) . $ 95.00 


Clegg “Interceptor” 

Gonset Comm II 6M ..... 

Gonset Comm 111 6M . 

Gonset Comm IV 2M . 

Gonset Comm IV 6M .... 
Gonset Model 3112 (220 Me) 
Lincoln 6M Transceiver .. . 
Poly-Comm 6-2 Transceiver 




i T^T'tP 


319.00 
99.00 
159.0D , 
279.00 I 
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MISSION HAM SUPPLIES 






Jftot'f 
ro PA > 


L. 


Ji 


MISSION HAM 
SUPPLIES 

331G Main Street 
Riverside, California 92501 
Phone 683*0523 (area code 714) 


^13.UU I ■ V iTiuiii vuprr* b 

59.00 I 

239.00 I Attn; Bill Hullquist, K6L0S, Please Ship me the following: 

K - 

Ital U. S.) 

I. 


enclosed. (Cash orders shipped FflEE in continen- 


I 


QUOTE trade ptiowance and terms. 
Please send latest HAM flyer. 




!□ Put me on your mailing list. 

I 


NAME 


Address 


n M * 9 • 


Call 


(please print) 


City 


.. Zone_ State .. 

(Calif, orders add 4% tax) 


Zip 
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Bob Heil, K9EID 
402 Border Street 
Morissa, Illinois 


Converting the 20nn Swan to 2 


With the increase in the production of the 
production of the many SSB transceivers to¬ 
day, one can find some of the single-band 
units on dealer’s shelves for a small fraction of 
their true value. This was the foremost fac¬ 
tor that prompted me to look into the possi¬ 
bility of using one of these single-banders on 
VHF. 

At first glance this looked as if it would be 
an impossible job; but now that it has been 
completed and works so well, we can look up¬ 
on the transceiver in its two meter form as if 
it were always this way. The unit has been 
in use for about three months in the 50 miles 
between home and work that I travel every 
night. I can honestly report that if you haven’t 
tried VHF SSB transceiver operation mobile, 
you haven’t completed your amateur career. 
It’s a tremendous pleasure. I’ve never had as 
much success with any of my various mobile 



Side angle view of the converted Swan SW- 
120 transceiver ready for action on 144 me. 
Two meter section is at the upper left. 


rigs as I get with this 2 meter version of the 
Swan and the “J” beam mobile antenna. 

In this article you will find out exactly how 
to convert a 20 meter transceiver so that it 
will work on a 600 kc section of 2 meters in 
four steps. In the next issue the final amplifier 
that mounts in the trunk with the power sup¬ 
ply will be described. 

To start the project you must acquire a 
single or tri-band SSB transceiver. This con¬ 
version can be made with other transceivers 
changing just the physical mounting of the 
converters slightly. The unit I used was the 
20 meter Swan SW-120. 

If we analyze the operating necessary to 
convert a 20 meter transceiver to two meters, 
it wiU be noted that you have two converters 
—receiving and transmitting—to bring the origi¬ 
nal 14 me frequency to 145 me. This is the 
same situation encountered at the station with 
a separate receiver and transmitter. In the 
transceiver, however, we have the receiver and 
transmitter using many of the same compo¬ 
nents on each side. We must, then, separate 
the receiver front-end and the transmitter- 
driver (not the final) and feed them into the 
converters. This is all that’s required. 

Converter Construction 

By using fiberglass epoxy boards (with clad 
copper on one side) this project becomes quite 
simple. These boards can be purchased with 
all holes punched, sockets mounted and ready 
for parts from the Melco Co., Marissa, Ill., for 
$15. A complete kit of parts is also available 
from this firm. 

If you build these units from scratch, proper 
size has to be noted so that the two boards 
will fit perfectly in the space that was used 
originally to house the 6DQ5 14 me amplifier, 
which has to be removed before anything can 
be momited. Everything but the coax con¬ 
nector is removed from this final cage. The 
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tube socket for the 6DQ5 is left on the verti¬ 
cal panel that runs through the middle of the 
Swan. This necessitates removing the wiring 
harness from this socket and taping the loose 
ends. Leave all connections as they were origi¬ 
nally installed on the tube socket. 

The oscillator-tripler is used for receive and 
transmit so that transceive facilities will be 
correct. It is capacitively coupled to the trans¬ 
mitting mixer and inductively coupled to the 
receiver. This is through L 2 . The 6360 plate 
and LOAD controls are mounted on the rear 
apron of the original chassis, enabling you to 
tune the two meter final from outside the 
cabinet. The grid tune is broadband enough 
so that it will operate over the entire 600 kc 
segment with no difficulty. 

The receiving converter has two 7895 nu- 
vistors in a neutralized cascode circuit which 
drives the 6CW4 mixer. 6CW4 tubes could 
be used in place of all three tubes without 
any modification, but the 7893 will give you 
a little better performance. (Tests from here 
show that the 7895 gives I db better signal- 
to-noise ratio.) Be very careful that shield 
be placed in between each of the stages. Self¬ 
oscillation will be apparent if the shields are 
not well made. They are constructed from the 
fiber epoxy boards with copper on both sides. 
Holes are drilled in respective locations for the 
Lio lead, Lg lead, and all of the 2200 ohm 
plate resistors and filament leads to be passed 
through. No feed-thru capacitors are necessary 
here. 

The original filament circuit has to be com¬ 
pletely rewired so that it can be used with 
12.6 volts. With the 6DQ5 out of service now 
and the other additions made, the circuit must 
be rewired. By follo^ving the schematic closely 
and paying attention to the tube numbers in 
the original Swan manual, this is not too diffi¬ 
cult. But it has to be done and now is the 
best time in the conversion to do it. 

Connecting Converters to Transceiver 

After the converters are completed, be sure 
and check for proper resonance of all coils 
and a final check that wiring is correct. With 
this done and everything found to be in order, 
the ventilation holes that were originally under 
the 6DQ5 are cut out so as to accommodate 
the transmitting board. The receiver board is 
mounted on the side of the final stage (which 
had the feed-thru) to connect the original 14 
me rf amplifier to the tank circuit). Remove 
this small feed-thru and place the receiver 
board up as close to the top lip of this panel 
as possible, making sure that the nuvistors 
and the coil slugs do not extend above the top 



Close-up view of the installed epoxy board 
converters in the tronsceiver. Nuvistorized 
assembly ot the left is the receiving con¬ 
verter, while the tronsmitting converter is 
at the far right. 

SO that the cover can be replaced without 
trouble. Mount the receiver board by using 
a small right angle piece of aluminum bolted 
onto the top of the board and fastened to the 
cage after the board is set into the correct 
location. 

A small piece of RG-174/U 52 ohm cable 
is run from pin 1 of the transmitting conver¬ 
ter’s 12BY7 through the main chassis to a 
two turn link (L3) which is placed around 
the original driver coil (L 2 ) that was con¬ 
nected to the 6DQ5 via a .002 mf capacitor. 
This capacitor can be taken out. The 14 me 
signal is now routed through the smaU coaxial 
cable to the two meter transmitting mixer 
and completes the wiring of this board. 

The receiver converter is connected via the 
coaxial cable connected to the link around 
Lg of the receiving converter to C 45 in the 
original grid circuit of Vg. This cable is 
plugged into the output of the converter. The 
osc.-tripler is coupled to the 6CW4 receiver 
mixer via another small piece of RG-174U. 
One end is connected to the link on Lg and 
the other end to the link on L 2 . The input 
of the receiving converter and the output of 
the transmitting converter is connected to a 
Motorola antenna relay that mounts on the 
back panel beside tlie coax connector which 
is connected to the antenna side of the relay. 
The coil of this antenna relay is parallel to 
the original push-to-talk relay of the Swan. 
This enables the antenna relay to switch the 
converters as the PTT sitch is keyed. 

The final step is to connect the B-plus volt¬ 
ages. These are available through various 
dropping resistors located in the Swan. By 
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transmitter section 6360 
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EDWARDS ELECTRONICS whose personnel includes 


WA5EIY 


WA5EDE 


• ' * 


W5FYX 


W5MZR 


% • 


W5KFT 


• m 


WA5ISW 


K5MPA 


recommends these special values! 




IMPORTANT FEATURES OF THE 
GALAXY III AND GALAXY V . . 


w 300 Watts SSB/CW Input conservatively 
rated, 

"Hottest Receiver" because of advanced 
design. 



GALAXY m 

I' $299.95 


80-40-20 METERS (Illustrate 


GALAXY V 


80-40-20-15-10 METERS 


$399.95 


If Best Filter Available: 2.1 kc bandwidth 
with exceptional 1.8: 1 shape factor. 
The only 6-crystal filter used in amateur 
equipment. 

▼ Most Compact 300-Watt Transceivers: 6" 
high, 10’/4" wide, 1114" deep; weight 
—only 13 lbs. 


ORDER TODAY! 



LUBBOCK, TEXAS 

THE HOME OF 

EDWARDS ELECTRONICS 

GIVING TEXAS-SIZE TRADES 

P.D.Q. DELIVERY 

AND A 

TIME PAYMENT 
PLAN. 


PERSONAL 
INDIVIDUAL 
SERVICE 
GUARANTEED 

WE WANT YOUR BUSINESS ! 


I 

I Edwards Efectronics 


1320 19th Street 


Yes, Tm interested! 


I Lubbock, Texas 79401 

j □ Enter order for equipment listed on attached sheet. 
I Qj Send Golaxy Hi and V liferafure 
1 \Z\ Send quotations for trade In allowances on equip- 


I 


ment listed on attached sheet. 


j Name. 


.Cal 


I Address, 
^ City_ 


.State. 


I 

f 

t 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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using a VTVM with the sideband transceiver 
on, a check can be made at various points at 
tlie filter capacitors. The voltage for the 6360 
plate is acquired through a bleeder resistor in 
the final so that the high voltage is not taken 
from the 300 volt side of the power supply to 
function properly. Note that the 6360 plate is 
connected to the pin that was used in the 
original plug, the 6DQ5. 

Testing the Units 

With all proper voltages found and applied 
to the units, the testing commences. The os¬ 
cillators should be operating and feeding the 
tripler so that the 130 me signal is fed to the 
receiver and transmitter converter. With this 
functioning, the receiver should be capable of 
receiving signals if the coils are on the proper 
frequency. By using a noise generator (one 
is available from Melco Co., Marissa, Ill.), 
proper alignment of the receiver can be 
achieved. 

With the receiver operating, the transmitter 
should be tuned up. Insert some carrier or a 
I kc tone and note the output on the dummy 
load. Make sure that does not tune 130 
me, but rather 145! 

Output Meter 

The original meter was used to measure the 
plate current of the 6DQ5 final amplifier. This 
is not necessary here so long as you can tell 
maximum output, so the meter was changed 
to a 0-1 ma. This is used as a relative rf 
meter and is hooked up with the 1N34A diode 
to read the output of the transmitter. The 50K 
pot. was mounted on the front panel where 
the PLATE TUNE was originally located. This 
gives you a meter adjust so it can be 
made very sensitive, enabling a carrier null 
condition. Make sure you don’t talk into the 
microphone with the meter wide open, since 
the meter will be banged against the pin and 
meter movement will be damaged. By using 
care, this rf meter can become a very useful 
aid in tuning this transceiver on 2 meters. 

Voltages 

The BIAS-ADJUST pot for the 6360 is mount¬ 
ed on the rear apron near the power plug. The 
bias should be adjusted so that the 6360 re¬ 
ceives 22 volts. This can be set once and for¬ 
gotten. 

The proper voltages for the transmitting 
converter section should read as follows (all 
measured in the receive position): 6EA8 tri- 
ode plate—150 vdc reg.; 6EA8 pentode plate— 
280 vdc; 12BY7 plate—300 vdc, screen—160 
vdc; 6360 grid—minus 22 vdc, screen—200 
vdc, plate—300 vdc. The receiving converter 
should receive 60 vdc on the plates of all nu- 
vistors. 



Converter (left) and transmitter boords. 


Bandswitch Lights 

Four lights are mounted on the front panel 
below the meter making it very easy to con¬ 
nect them to Sj. These lights are the alumi¬ 
num sleeve-type and can be purchased from 
Melco Co., Marissa, 111., for $1.50 each. They 
are very small in size and are different col¬ 
ors which correspond to the different number 
colors printed on the new dial. This makes it 
very simple to see what frequency the trans¬ 
ceiver is on at all times. As the BANDS^v^^cH 
(mounted in the original tune savitch posi¬ 
tion) is turned, the lights will change to the 
correct color of the proper band. The ti^ne- 
operate switch is moved to the spot directly 
under the meter and is still wired as was 
originally installed. The bandswitch is then 
mounted at the bottom of the 6EA8 socket 
underneath the chassis and the shaft is ex¬ 
tended through the original hole used to 
mount the tune switch. 

The New Dial 

The new dial can be cahbrated using the 
same markings as the original by painting over 
the 14 me markings with white paint and 
replacing with four colors to match with the 
bandswitch lights. This allows the 2 kc mark¬ 
ings on the original dial to be used. 

With all this completed, the low frequency 
transceiver has been successfully converted to 
two meters. All operating facilities have re¬ 
mained the same including the push-to-talk, 
carrier balance, tune up and transceive. M^ith 
the Swan you use practically every section. 
The main thing to remember is that when you 
tune the receiver, the transmitter goes right 
along with it. After you get accustomed to the 
idea, you’ll never go back to ancient modu¬ 
lation. 

I hope that this article is of some value to 
those who want to take on this project. Get 
to work and get those two meter SSB trans¬ 
ceivers on the air! 

. . . K9EID 
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TRANSCEIVER HIT PARADE 



Use our tailor-made 
time payment plan. 


COLLINS 


KWM 2 Transceiver 

1150.00 

516 F2 AC Supply 

115.00 

MP 1 DC Supply 

198.00 

351 D2 Mobile Mount 

120.00 

DRAKE 


TR 4 Transceiver 

585.00 

AC 3 AC Supply 

79.85 

MS 3 Speaker 

19.95 

DC 3 DC Supply 

129.95 

Mk III 

6.95 

HALLICRAFTERS 


SR160 Transceiver 

349.50 

P150 AC Supply/speaker 

99.50 

P150 DC Supply 

109.50 

MR 160 Mobile Mount 

14.50 

NATIONAL 


NCX-5 Transceiver 

685.00 

NCX 3 Transceiver 

369.00 

NCX-A AC Supply/speaker 

110.00 

NCX-D DC Supply 

119.50 

SBE 


SB 34 

395.00 

SB 2LA 

249.50 

SB 2MB 

12.50 

SB 2V0X 

34.50 

SB 2XC 

24.50 

SBE Mike 

14.50 

SWAN 


Swan 350 

395.00 

Swan 117C AC Supply 

85.00 

Swan 512 DC Supply 

145.00 


WrHm for ovr $p0€M 
Tronscolvar Poclcot 



Hi OM! 

Another listing of fine used equipment. 
Moke your selections and contact us today. 

73—Stan Burghardt W0BJV 


CLEGG 99’er 6 mtr Transceiver 
COLLINS 30L-1 Linear 
COLLINS 32S-3 Transmitter 
COLLINS 32V-3 

COLLINS 75S'3 Receiver (like new} 

COLLINS 75S-3 Receiver 
COLLINS 312-B4 
COLLINS KWM-2 Transceiver 
COLLINS SM-1 Mike 
GLOBE Champ 300 
GLOBE Chief De'uxe Transmitter 
GLOBE Scout eeOA Transmitter 
GONSET GC'105 2 mtr Transceiver 
NALLIGRAFTERS S-40 Receiver 
HALLICRAFTERS S'B5 Receiver 
HALLICRAFTERS SR-1E0 Transceiver 

HALLiGRAFTERS SX-62A 

HAMMARLUND HQ-110 Receiver 

HAMMARLUND KQ-170 

HEATH DX-100B Transmitter 

HEATH GD-1 Grid Dip Meter 

HEATH HW-12 

HEATH HW-32 Transceiver 

HEATH Apache & SB-10 

HEATH Cheyenne, Comanche and UT-1 

HUNTER Bandit 2000A 

HY-GAIN TH-2 (discontinued model) 

JOHNSON 122 VFO 
JOHNSON Adventurer 
JOHNSON Courier Linear 
JOHNSON Ranger 
JOHNSON Ranger II 
JOHNSON Valiant 
JOHNSON Viking II 

JOHNSON Directional Coupler & Indicator 

KNIGHT KG-40D0A 1w CB Walkie-Talkie (pair) 

KNIGHT R-100 Receiver 

LINCOLN G mtr Transceiver 

MORROW MBR'5 and DC Supply 

MORROW MB-S60 Transmitter 

NATIONAL 2 mtr Converter for NC-300 

NATIONAL NCL-200D Demo 

NATIONAL NC-88 Receiver 

NATIONAL NC-98 Receiver & Speaker 

NATIONAL NC-f73 Receiver & Speaker 

NATIONAL NC-300 & Speaker 

RME DB23 Pre-Selector 

RME 4300 Receiver 

SHURE 444 Ham Mike 


CASH/NO TRADE 

$99.00 
369.00 
549.00 
219.00 
449.00 
419.00 
135.00 
750.00 
20.00 
149.00 
39.00 
44.00 
149.00 
44.0D 
65.00 
379.00 
199.00 
119.00 
199.00 
129.00 
10.00 
119.00 
109.00 
209.00 
139.00 
369.00 
49.00 
19.00 
29.00 
139.00 
109.00 
299.00 
169.00 
89.00 
20.00 
G9.00 
59.00 
39.00 
49.00 
49.00 
25.00 
585.00 
65.00 
B5.00 
75.00 
159.00 
29.00 
85.00 
19.00 


WRITE FOR LATEST REVISED BULLETIN 

ISSUED MONTHLY 


Box 37A Watertown^ So. Dok. Phone 605 866-5749 



America’s Most Reliable Amateur Dealer. 
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Larry Levy WA2INM/1 
Marlboro College 
Marlboro, Vermont 



Have you ever wondered if the specifica¬ 
tions that the manufacturer gives for your 
beam are correct? If your antenna is radiating 
as effectively as you hope that it would? If 
your radiation pattern is what it should be? 
If you have asked yourself these questions, 
and are looking for a good way of answering 
these questions, read on. 


FOU)£0 OIPOLE FOR OPERATING FREQUENCY 



Fig. 1, Detector dipole. 

Probably the best way of measuring the 
gain of a beam is by the comparison of the 
beam with a reference dipole. The gain 
figures for beams are usually given as the 
gain over a dipole, so why not measure it 
that way? To do so requires an antenna 
handbook, a coaxial relay, some coax, a 
VTVM or sensitive microammeter, a pot, a 
diode, some twinlead, a capacitor, and a little 
work. 

The measurement dipole is placed a distance 
away from the main antenna. The dipole is 
terminated with a detector that will allow 
field strength readings to be made on a meter 
or VTVM. The details for the detector are 
shown in Fig, 1. The dipole is cut for the 
operating frequency as determined from the 
antenna handbook. Regular 300 ohm TV type 
twinlead will work fine. The ends are 
soldered together to form a closed loop and 
one conductor is broken in the center for the 
rf choke. The components can be left hanging 
or mounted in a small Minibox, according to 
your preference. The completed unit should 
be mounted in the clear, and at least 30 or 


40 feet away from the main antenna, if pos¬ 
sible. 

The next thing to do is to make a reference 
dipole. A doublet cut to the proper frequency 
and mounted on a broomstick or other sup¬ 
port will do. If a broomstick or wooden support 
is used, it should be covered with Q dope 
to prevent moisture from causing a loss. The 
coax relay is used to switch the transmission 
line from the reference dipole to the main 
beam. It should be mounted right next to the 
reference dipole. The coax from the transmitter 
is disconnected from the beam and connected 
to the relay. The length of coax from the 
relay to the beam should be an exact electrical 
wavelength, or multiple of an exact wave¬ 
length, long. This is to keep the phase of 
the two signals the same as much as possible. 


METHOD 

MOUNTING 

ANTENNA 


BEAM 



SPACING BETWEEN 
BEAM and ref. 
ANTENNA MUST BE 
MORE THAN ONE 
WAVELENGTH 
f 


REFERENCE^ 

ANTENNA 


FOR 


REFERENCE 


COAX 


COAX RELAT 


Fig. 2. Mounting reference antenna. 
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The Choice of the Discriminating 

Communication Engineer . . . the 

Man who Never Settles for Any¬ 
thing Less than THE-VERY-BEST! 


You too—can enjoy world renowned TELREX 
performance and value! Send for PL65 con¬ 
densed data and pricing catalog, describing 
the lowest priced antennas on the market, in 
relation to materials and performance! Ex¬ 
panded data sheets—Including your favorite 

band, are also available. 


^ COMMUNICATION SYSTEMS 

LABORATORIES 

ASBURY PARK 25, NEW JERSEY, U.S.A. 


MATERIAL DIFFERENCE 
-IN USE IN 135 LANDS! 


“BEAMED-POWEr ANTENNAS 
and ANTENNA SYSTEMS 


The reference antenna should be mounted 
on the same mast as the beam, and facing 
in the same direction. It should be mounted 
at least 2/3 of a wavelength away from the 
beam to prevent interaction. A wavelength 
or more would be desirable. The reference 
antenna can be left up permanently, if desiied. 
Be sure to remember to allow for the differ¬ 
ence between the physical and electrical 
lengths of a wavelength when cutting coax 
(velocity factor). 

After everything is set up, the next step is 
the actual measurement. It is helpful to have 
a SWR bridge. The first thing to do is to 
toad the transmitter to a low power input. 
Connect the SWR bridge and note the for¬ 
ward and reflected readmgs. Now go out and 
measure the level of the signal. Connect the 
beam, set the forward power to the same 
level that the reference dipole had, note the 
SWR and go out and measure the level of 
the signal. After this is all done, you can 
calculate the forward gain of the beam. Refer 
to Fig. 3. Assuming that the reference level 
jf the dipole is one (this can be an arbitrary 
anit, as long as all other readings are relative) 
Kou can find the gain by looking up the relative 
signal level. If there is any difference in the 
SWR of the two antennas be sure to include 
this in your calculations. This is done by finding 
bow much more power is being radiated by 
:he antenna of the lowest SWR and changing 
power ratios to compensate. SWR to power 
tables should be in any antenna handbook. 
For finding the front to back ratio, set the 
level of the back of the beam to one and 


Level of Beam (Voltage) 

Gain in 

1 

0 

1.41 

3 

2 

6 

2.51 

8 

2.82 

9 

3.16 

10 

3.54 

1 1 

3.96 

12 

4.44 

13 

4.97 

14 

5.62 

15 

6.29 

16 

7.05 

17 

10.0 

20 

17.8 

25 

100.0 

30 

db = 20 X Logio 

Vi 

Vs 

Ftq. 3. Level of reference 

antenno = 


note the gain of the dipole. Now add the 
forward gain of the beam. This should be the 
f/b ratio. The radiation pattern can be plotted 
by noting the relative levels as the beam is 
rotated. 

The above measurements should give you 
a fairly good idea of what the beam is doing. 
By leaving the reference dipole up permanent¬ 
ly, you can check your receiving gain on your 
S meter. You can also run comparison experi¬ 
ments to see if it is possible to work a given 
station with a dipole, or to see if he can be 

worked with less power. 

I hope that this article has been of some 
assistance to those that really want to know 
what their antenna is doing. You may be 
dismayed or pleasantly surprised. I hope that 
it is the latter. . . . WA2INM/1 




































It's Here! 


Topics Covered 

Basic Concepts: 
Dipoles: 

Folded Dipole 

Slot 

Conical 

Coaxial 

Halo 

Abe Lincoln 
Turnstile 
Ground Plane 
Phased Arrays: 
Broadside 
Endfire 
Mattress 
Sterba Curtain 
ZL Special 
Parasitic Arrays: 

Long and Short Yagis 
Weeping WiHoiV 
Quads 

2 Band Quad 
Circularly Polarized 
Antennas: 

Helix 

Cross Beam 
Circular Quad 
Non-Resonant 
Antennasi 



ANTENNA 


m Kyle 


JKX 


a 73 fiubiicatm 


Topics Covered 

Transmission-line 
Antennas 
Long Wires 
V Antennas 
Rhombic 
Log Periodic 
Log Periodic for 
6 through 70 cm 
Horn 
Di scone 

Reflective Antennas; 
Corner Reflector 
Trough 
Paraboloid 
Plane Reflector 
Backfire 

Cylindrical Parabola 

Practical Antenna 

Techniques: 

Construction 

Mounts 

Phasing Lines 

Q-Sections 

Baiuns 

Commercial 

Equipment 

Amateur and 

Commercial Photos 


The VHF Antenna Handbook 


The VHF Antenna Handbook is your complete guide 
to VHF and UHF antennas. This outstanding book 
is by Jim Kyle KSJKX, one of the outstanding tech¬ 
nical authors in the electronics field. The VHF An¬ 
tenna Handbook covers complete theory and all 
practicol details for every type of VHF and UHF 
antennas. A special feature is the commercial an¬ 
tenna catalog section. If you're interested in VHF, 
you should hove this book. 

Price is $2 from 
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Peterborough^ N. H. 
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AMATEUR TELEVISION is the EXCITING NEW FRONTIER 
GO ON THE AIR NOW WITH A VANGUARD TV CAMERA 



Model 400 for TV ctiannels 2-fi (closed ] Only $149.95 
circuit) [ less vidtcon 

Modei 440 for ATV 436-450 mcs. J and lens. 

25 mm. FI.9 normal angle lens in focusing "C” mount 
$18.95 

Other lens available from $15 to $250 for our fantastic 
FI.4 ZOOM lens. 

Complete description in our catalog for 10c. 


Vidicon tubes: 

7038 

7735A 

Grade A 

$85.00 

$100.0C 

Grade B-|~ 

$75.00 

$ 90.00 

Grade B 

$60.00 

$ 75.00 


Grade C Our choice of any type 1" vidicon, new or used— 
guaranteed to give satisfactory service for ama¬ 
teur use. $35.00 


The VANGUARD Models 400 and 440 are factory assembled with the same precision as our indus¬ 
trial comeras now in continuous duty throughout the U.S. Complete with self-contained synchroniz¬ 
ing generators, 4 me. video amplifiers, power supply, tripod base plate and low power TV transmitter 
which can easily be increased with simple linear amplifiers. Illuminotion can be as low os 1 foot-candle 
when using our vidicon and lens. Picture shorpness is guaranteed to be equal to the best capabilities 
of any standard 525 line TV receiver, Modulor construction and printed circuits permit quick replace¬ 
ment and servicing of major circuits. Weighs 1 I lbs.—measures opprox. 8" x 6" x 6". 


Crystal controlled horizontal scon available on either model for only $20.00 more. Add the suffix X 
to model number. 

Building your own TV camera? Our complete line oF tested circuit modules ond deflection yokes will 
save you much time and money. Fully described in our catalog for lOc coin or stomps. 




VANGUARD 

TRANSISTORIZED CONVERTERS 

New series 300 with 3 VHF-UHF transistors, crystal- 
controlled oscillator, tuned R.F, stage and low noise 
mixer* One microvolt sensitivity* More than 30 high 
quality parts carefully assembled and tested. Measure 
only 3" X 2^4" x 2*\ Operate at 12 volts DC 4-5 ma, 

Nuvistor oonverters available from $10. Circuit modules 
and government surplus equipment also available. Send 
10c coin or stamps for complete catalog. 

For prompt shipment please include postal money order 


Available in the following models: 


Model 

Input me* 

Output me 

. Price 


f300‘D 

144-148 

50-54 

$12*95 

ppd 

2 M 

!300-E 

300*F 

144-145 

144-146 

.6-1.6 

28-30 

$12*95 

$12.95 

PPd. 

ppd. 


[300-0 

144-148 

14-18 

$12.95 

ppd. 

1 

[300-B 

50-51 

.61.6 

SI 2.95 

ppd. 

6 M j 

300X 

50-54 

14-18 

$12.95 

ppd. 

[300-J 

50-52 

28-30 

$12.95 

ppd. 

20M 

300‘G 

14.0-14*35 

1.0-1.35 

$11.95 

ppd. 

CB 

300-A 

26,965-27.255 

1.0-1.29 

$11.95 

ppd. 

WWV 

300-H 

5.0 

1.0 

$11*95 

ppd 

Int'l* 

300-1 

9*0-10*0 

.6-1.6 

$11.95 

ppd 

CHU 

300 K 

7*3 

1.0 

$11.95 

ppd 

CHU 

300-L 

3.35 

1.0 

$11.95 

ppd 

Marine 

300-M 

2-3 

6-1.6 

$11.95 

ppd 

Aircraft | 

300-N4 

121-122 

.6-1.6 

$13*95 

ppd 

,300-M5 

122-123 

,6-1.6 

$13.95 

ppd 

Fire, Police 

300-P 




ppd 

etc. 

155-156 

.6-1,6 

$13.95 

CUSTOM 

300X 

Choice of 1 input freo* 

$14.95 

ppd 

MADE 


and 1 output 

freq* be- 





tween *6 me. 

and 160 




me, 4-6 weeks delivery 
on custom-made con¬ 
verters. 

All above converters are supplied with Motorola type 
connectors* For two S0*239 connectors instead, add 
?5c* N.Y.C. residents add 4% sales tax* 

or cashier's check, COD's must include 20% d^osit. 
N*Y,C. residents add 4% sales tax* Include sufficient 
postage for all items except converters and circuit 
modules w^hich are postpaid. 


VANGUARD LABS 


Dept. H-7 

190-48 99th Avenue 
Hollis, N. Y. 11423 



























Transformer Noise 

All of us at some time have experienced the 
familiar “transformer hum” which comes quite 
often from high power transformers. This trans¬ 
former noise may even be the cause for undue 
alarm to the novice in radio. Although general¬ 
ly known as a normal occurrence, how many of 
us actually know what causes the noise? 

We all know that the transformer consists 
basically of coils of wire through which alter¬ 
nating cmrent flows when in use. The alter¬ 
nating current goes first in one direction and 
then in the other, following a sine or cosine 
function of time. Since the current in adjacent 
turns of the coil is in the same direction, an 
attractive force between the turns of wire is 
created. This force varies as the current goes 
through the function of time, reaching a maxi¬ 
mum when the current is maximum, reaching a 
zero value when the current is zero. When die 
current is large, this periodic force may be 
enough to cause the wires of the coil to V'ibrate 
and produce an audible hum. This hum will 
vary in pilch depending upon the frequency 
of the alternating current passing through the 
transformer. . . . W2QCI 


Improving the Tunnel Dipper 

Some time ago a Heath tunnel dipper was 
added to the test gear in the shack. It 
performed quite well; outstandingly, in fact, 
in all respects but one. The proper adjust¬ 
ment of the sensitivity control required con¬ 
siderable practice and patience. It was ex¬ 
tremely touchy and a nuisance at best. 


WHITE 



I8K 


SENS. CONTROL 
GREEN 



lOK 




47 K 


BLACK 


X S SHOW BROKEN CONNECTIONS, 
DOTTED LINES SHOW LEADS TO 
ADDED PARTS. 


Fig. 1. Modifications to Tunnel Dipper 


A cheap and dirty solution to the problem 
was devised by restricting the range of the 
pot by the addition of 3 series and shunting 
resistors. Fig. 1 shows the schematic in detail. 

Heath engineers advised that the pot used 
in the dipper was necessary to insure opera¬ 
tion over the wide temperature range spe¬ 
cified for the unit. Possibly this was also to 
accommodate for variations in transistors used 
in the amplifier. In any event, the above modi¬ 
fication seems to have incurred no ill effects, 
has increased the ease of adjustment consid¬ 
erably, and seems a likely solution for anyone 
who has encountered similar difficulties. 

. , . K6MIO 


A Modulator for the HX-II 

Adding a low cost modulator to this CW 
transmitter is quite easy and will result in a 
more versatile piece of equipment. First, diill 
a hole between the filter choke and the front 
panel for a miniature 9 pin tube socket. Then 
add a spdt switch on the front panel above 
the OFF/ON switch in line \vith the oscillator 
tuning capacitor. Next, remove the grounded 
end of R9, the 15K bleeder resistor, from 
ground and tie to an insulated terminal board. 
From this point connect a 220 ohm 1 watt 
resistor to ground. In parallel with this re- 
sitor add a 100 mfd 12 v electrolytic. Wire 
the rest of the circuit as shown in the diagram. 


BREAK WIRE AND ADO 



work very well with this unit. Using this com¬ 
bination all reports on modulation have been 
very good. . . . WA6PHR 























































More on Coax Losses 


Recent articles ^ set forth attenuation fig- 
ires vs. VHF frequencies of some of the fa¬ 
vorite coax cables currently in use. It also 
hows the maximum length of a coax run to 
itay inside of a fixed loss of between one and 
ive decibels. 

This new tabulation is presented to add the 
Polyfoam® Coax cables, and to represent the 
:able by RG and part number. Polyfoam ca- 
3 le was designed to fill a particular need; to 
ower the capacity of the cable (from center 
::onductor to shield), and to provide a bet- 
:er velocity of propagation (V,P.) for rf en¬ 
ergy down the cable. In the table it can be 
;een that in some polyfoam, a by-product is 
i lower attenuation at the VHF frequencies. 
However, the equivalent of RG59/U has been 
hanged physically (the diameter is smaller) 
o maintain a 70 ohm impedance, and sub- 
lequently has not resulted in lower attenua- 
:ion at VHF as in the RG8/U and RGll/U 
equivalents. At this time there isnT a polyfoam 
equivalent to RG58/U. 

CABLE AMPHENOL IMPE- FREQ LOSS LOSS [N FEET 

pui’t niinilje]- DANCE MC, cil./lOtl' 1 dL 2 db 3 db 4 db S db 


RGliA/U 


52.5 

50 

1,33 

75 

150 

225 

300 

875 




144 

2.42 

41.5 

S3 

124.5 

166 

207. S 




220 

3. 13 

32 

64 

96 

128 

160 




432 

4.7 

21 

42 

S3 

84 

105 

RGllA/U 

2l-29e 

75 

50 

1,51 

63 

126 

189 

252 

315 




H4 

2.S2 

38 

76 

114 

152 

190 




22U 

3,35 

30 

GO 

90 

120 

150 




432 

4.3 

21 

42 

63 

84 

105 

RGSa/U 

21-U24 

53.5 

50 

3. 13 

32 

64 

96 

129 

L6D 



H4 

5,3 

17 

34 

51 

69 

85 




22Q 

7.2 

14 

28 

42 

S6 

70 




432 

10. OB 

0 

18 

27 

36 

45 

ncjsac/u 

2uaiG 

50 

50 

3.3 

30 

60 

oo 

12D 

ISO 




144 

fi.O 

te.5 

33 

49.5 

66 

82.5 




220 

7.75 

13 

26 

39 

52 

85 




432 

13.0 

7.5 

15 

22.5 

30 

37.5 

RGSEJ/Li 

21-025 

73 

50 

2.4 

41.5 

83 

124.5 

166 

207.5 



144 

4,0 

25 

50 

75 

100 

125 




220 

4.95 

20 

40 

80 

SO 

100 




433 

7.3 

14 

28 

42 

56 

70 

RG59B/U 

21-794 

75 

50 

2.4 

42 

84 

126 

168 

210 




144 

4.2 

24 

48 

72 

96 

120 




220 

5.3 

10 

3B 

57 

76 

35 




432 

7.8 

13 

26 

39 

52 

65 

POL V FOAM 

R21-111 

50 

50 

1,25 

80 

160 

240 

320 

400 

UGH 



144 

2.32 

43 

86 

129 

172 

215 




220 

2.05 

33.5 

67 

100.5 

134 

167.5 




432 

4.5 

22 

44 

66 

80 

IID 

TOLYFOAM 

621-100 

75 

50 

.99 

100 

200 

300 

400 

500 

IG 1 1 



144 

1.78 

56 

112 

168 

224 

280 




220 

2.27 

44 

88 

132 

176 

220 




432 

3.25 

31 

62 

93 

124 

155 

POLV FOAM 

02-1-715 

72 

50 

2.35 

42. 5 

85 

127. 5 

170 

212.5 




144 

4.3 

23 

46 

69 

92 

115 




22D 

5.5 

18 

36 

54 

72 

00 




432 

B. 1 

12.5 

25 

37.5 

50 

62.5 


Note that the attenuation in RGll/U is 
ligher than in RG8/U. This happens since the 
enter conductor of the cable is larger to 
hange the impedance from 52 to 75 ohms, 
)ut the O.D. remains constant at .405 inches. 

Thanks are given to Joe Buckley W6JPO of FXR, 
)iv, of Amphenol-Borg Electronics for his help* 

References 

1 K5JKX, "Coax Cable Losses/" 73, August 1963, 

2 Roberts, "Economy?"", 73, May 1961, 

(g) Registered Trade-mark, Amphenol-Borg Electronics 
'orp., Chicago, Ilh 
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MAKE YOUR OWN INEXPENSIVE 
MOBILE TRANSCEIVER WITH 

2 METER MINIATURE TRANSISTORIZED 


TRANSMITTER & RECEIVER BOARDS 

Here at last are complete transistorized basic transmitter and receiver 
printed circuit boards tested and ready for operation as you receive 
them. All that is required is mounting in a suitable container, such as a 
mini-box, supplying —12 to —15 VDC, a microphone or an earphone. 

TRANSMITTER BOARD SPECIFICATIONS; 

Power Output: V* Watt CW minimum at 12.6 VDC. 

Modulation: 90% AM MAX with single button 200 ohm carbon mike, 
Power Required: 12 to 15 VDC (positive grounded) at 12.G VDC current 
IS approximate 190 M with no modulation and approx. 210 MA with 
average modulation. 

Frequency Range: 143 to 149 megacycles. Unit Is supplied with a crys^ 
tal giving an output frequency of 144.1 MC ± .005%, Other frequencies 
may be obtained on special request. 

! Size: 2^^?W x x 

TRANSMITTER CIRCUIT DESCRIPTION: 

A type 2N2207 is used In a 5th overtone series resonant circuit operating 
at % output frequency. A type 2IV2786 Is used in Class C grounded base 
configuration as a frequency doubler. The final amplifier is also an 
2N2786 operated Class C grounded base. All stages are protected against 
damage due to crystal drive failure, The modulator uses 2 types 2N2431 
transistors in class B push puH for modulation. The crystals are 5th 
overtone ^ frequency units in HC 18U/W holders and may be easily 
changed. The printed circuit board base material is glass-epoxy for 
ruggedness* 

A 3 circuit microphone jack Is supplied with the transmitter board. A 
standard push to talk microphone is required such as an RS-3& or L17 
to activate the transmitter. An antenna change relay Is supplied to 
switch antenna and power circuits to a receiver. 

Supplied with schematic diagram and completely assembled. 


Price with 144J MC crystal... $49,95 

Price with special crystal....,..$59*95 

RECEIVER BOARD SPECIRCATtONS: 

Tuning: Continuous from 143 to 149 MC 


Sensitivity: at 146 MC; 10 microvolts or better for a 6db signal to 
noise ratio 

Bandwidth: Approx. + 150 KC for 6db down 
Output: 100 milliwatts at 500 ohms 

Antenna: 50 ohm 

Power Required: 913 VDC (at 12,6 VDC, 55 MA no signal, ISO MA 
max. signal). 

Size: 2^%3W x 3^L x H-tuning capacitor extension of approx. W 

RECEIVER CIRCUIT DESCRIPTION: 

2N2654 used as a broad hand R-F amplifier, 2N2654 R F oscillator oper¬ 
ating 31 MC above Incoming carrier, 2IV2654 mixer, 2N2654 1st IF, 
262654 2nd IF, 262429 1st Audio, 2N2429 2nd Audio, 262431 Audio 
Driver. 2 type 2N2431 Class B push-pull output. Supplied with phone 
jack, on-off switch and volume control. 

Price completely assembled and tested with schematic...... ..$49.95 

SPECIAL COMBINATION PRICE for Receiver and Transmitter 
(w/144.1 me crystal)........ $95.00 



























73 HAMFEST 


SUNDAY JULY 4 
PETERBOROUGH, N. H. 

73 is having a hamfest. It's going to be a real old fashioned hamfest with fun 
for all. There'll be no admission charge, no "donation" and no registration fee. 
Come to the beautiful Monadnock Region of New Ham Shire to meet us and 
have a pleasant day with all of your ham friends. 

MAIN ATTRACTION: FANTASTIC AUCTION 

Clean out all of that useless old junk. There’ll be no charge and no commission. 

A special feature will be part of W2NSD’s legendary collection for sale. 

Antenna measuring contest: Prove that you can make (or buy . . .) a better anterma 
than everybody else. Find the true gain of your beam. .\ny horizontally polarized 
antenna for 2 or 432 that one person can hold is ebgible. Have 10 feet of RG58 
with a male BNC connector attached for the lead. Prizes and gloiA^ for the winner. 

Homebrew contest: Bring that gear you’ve built and show it off. Separate judging 
for simple and complex equipment, gear built from 73 articles, and on neatness, 
originality, performance, etc. Prizes. 

Dealers: Surplus and other dealers with goodies for sale. 

Technical talks and demonstrations by well-known hams and manufacturers. 

Special bookshop sale. Unbelievable 73 subscription price. Back issue grab-bag. 

73 Mountain and Pack Monadnock for fascinating VHF operation. Bring your 
portable and mobile gear. Open house at 73. 

For the wife and kids: Nearby state parks and mountains with swimming and climb¬ 
ing. Antique shops. Beautiful scenery and pleasant driving. Have a picnic. 

Bring your food or buy some at nearby shops. Peterborough July 4th Parade and 
Revdutionary War program. Write to the Monadnock Region Association in 
Peterborough for information on inns, motels, parks, covered bridges, antique shops, 
tourist attractions, etc. 

Be sure to have reservations if you e.xpect to stay in the area; there'll be quite a crowd. 

Special perfonnance of “Mary, Mary” by the famous Peterborough Players Summer 
Theater Sunday night. 

Try to fill up your car with others who want to come; we have limited parking 
facilities. 

Protest meeting against docket 15928 at 3 pm. 

10 A.M. Sunday, July 4th at the National Guard Armory three blocks west of 

the junction of routes 101 ond 202 in Peterborough, N, H. 

Y'all come. 


Let Us Know If YouVe Coming 
73 Magazine, Peterborough, H. H. 







hlARRiSON CORNERS 

rHE MARKET... 

and saves you ^200! 



HALLICRAFTERS HT-44 SSB/CW/AM 

• FIVE Bands, 80 thru 10. (10 and 15 DX 
is starting into FB sun-spot cycle!) 

• Full 200 Watt input on CW and SSB, 50 
Watt AM. 

• VOX, CW break-in, and PTT included. 

• Direct VFO control (or, transceive with an 
SX-117 receiver). 

• Amplified ALC. 

• Compact! Cabinet only x 15" x 13" 

-JOIN THE FUN ON 6 METERS! - 

For only $120 extra, we will include a brand 
new Hallicrafters HA-6 TRANSVERTER and 
matching P-26 pack, (Original Ham net price 
$449.00!) 

This superbly engineered broad band unit 
changes your transmitter’s 10 meter SSB, CW 
or AM output into a stable, powerful 6 meter 
signal. Up to 120 watts input, for real sock! 

It also converts the received 6 meter signal to 
10 meter input to your receiver. 

Harrison certainly brings you the bargains! 
Here's more than $940 worth of brand new, 
high quality equipment for only $414. 


Hllllnil 

“HAM HEADQUARTERS, USA"® 
223Greenwich St., New York, N.Y. 10007 

(212) BA 7-7922 
Visit Our Long Island Store H 
139-20 Hillside Avenue, Jamaica J 


The famous Hallicrafters HT-44 
transmitter is the hottest value 
around —so “we went out and 
bought up all the factory had. 

Rather than sit back and com¬ 
mand the full Amateur net price 
of $494.50, we are passing along 
to you the substantial saving 
made possible by our tremen¬ 
dous volume purchase—the big¬ 
gest in all Ham history! 

NOW, for only $294 
(or as little as $14 a month) 

.. . you can enjoy the powerful performance 
of this most popular five band, SSB, CW 
and AM transmitter. Read the specs, listen 
to proud owners’ FB signals on all bands, 
then rush your order in for your HT-44! 

Each one is brand new, latest production, in 
sealed carton, and comes complete with 
matching PS-150 AC power supply/speaker. 
Fully guaranteed by both Hallicrafters and 
Harrison. 

LIMITED QUANTITY at this sensationally 
low price. Get yours now! 

Low Monthly Payments. 

Top allowance for your old rig. 


OK, Bil: 

I want to take advantage of the '"hottest buy" in 
Ham history* Send me: 

□ A brand new HT-44 and AC pack, for onfy $294* 

Q I also want to have fun on 6 meters, so include an 
HA-G and P-26 for only $120 more. 

Enclosed is $___ 

Name_ Call_ 

Address_ 























H. Meyer, Jr. W6GGV 

28822 South Lomo Drive 

Polos Verdes Peninsula, Californio 


The Design oi 

VHF Tank Circuits 


For years, VHF enthusiasts have been ham¬ 
pered by the lack of simple usable tech¬ 
niques for the design of VHF tank circuits. 
The purpose of this article is to provide simple 
metliods for designing resonant VHF tank 
circuits of four commonly used types, (1) 
parallel lines, (2) coaxial lines, (3) hough 
ines, and (4) strip lines. 

First of all, you do not ha\'e to be a mathe¬ 
matician; just use common sense and follow 
the steps indicated. The design information is 
based on circuits with distributed constants; 
that is, transmission lines and not lumped con¬ 
stant circuits such as coil and capacitor com¬ 
binations. 

The first difficulty to overcome is the pre¬ 
conceived notion that the entire process is so 
difficult that it is easier to do the job by the 
cut and tty method—and hope for the best. 
This is just not so. How often have you had 
just so much space available for a VHF tank 
circuit and could not find some workable way 
to use the tank circuit you had in mind. It is 
much easier to decide what you want and 
design it to fit the space you have the first 
time, knowing beforehand it will tune and 
that any modifications required will be rela¬ 
tively minor. 




Fig. t. Impedance of parallel lines. 


Calculation of Line Impedance 

Since the four t\q)es of lines we are dealing 
with are of the distributed t>'pe, the first 
thing you have to know is the characteristic 
impedance of the line. Next, you want to 
know what length of line will be resonant in 
the circuit you are going to use. Also you 
would like to know what is the best line 
length to use, and whether or not you are 
better off using a quarter wave, half wave, 
or some other multiple configuration. The data 
provided here will give you some guidelines 
on how to make these decisions and what 
tradeoffs can be made. Some of the formula¬ 
tions aie a bit difficult but do not let that 
scare you. For the most part, they have been 
reduced to simple graphs and detailed exam¬ 
ples aie given explaining the design 
techniques. Most important of all, the graphs 
give you a visual picture of what happens 
electrically when the parameters are varied. 
This provides you with a very useful tool 
to help make the design decisions required. 

Parallel Lines in Air 

The characteristic impedance (Z^) of this 
type of line is given by die formula 

Z„ = 120 Cosh-i 5 (1) 

cl 

where capital D is the center-to-center spac¬ 
ing behveen the two lines and small d is the 
diameter of the line. This assumes that both 
of the lines are equal in diameter. If they are 
not, it will not work. Fig. I is a plot of Z^ 
versus the ratio of D/d. This formula applies 
to lines in air only, but reasonable results will 
be obtained if the box they are put in is at 
least larger in each dimension of width and 
height by a factor of two times the outside 
spacing dimension of the lines. 

Coaxial Lines 

The characteristic impedance, (Z,,), of this 
type of line is given by the formula 

7 -138, D 

loglO-T (2) 

V e d 


66 


















v^Iiere D is the inside diameter of the outer 
oaxial member and d is the outside diameter 
>f the inner coaxial member and e is the 
lielectric constant of the medium between 
he members, air = 1.0. Fig. 2 is a plot of 
'o versus the ratio D/d. 


Trough Lines 

This is a much more difficult configuration 
or impedance (Z^) calculation since there is 
I limitation that the center conductor must 
)e much smaller in dimension than either its 
.'enterline height from the base of the trough 
)r the width of the trough. This does not 
nake the formula unusable and the results 
ire acceptable within the limits of accuracy 
hat hams require. Remember that we are 
considering an open trough only; ends closed 
aut one side missing. 



~ 

4 wtanh 





Where we is the width of the open trough, h 
is the centerhne lieight of the center conduc¬ 
tor from the bottom of the open trough, d is 
the diameter of the center conductor, and e 
is the dielectric constant of the material filling 
the trough. Fig. 3 is a plot of versus the 

\V 

ratio of This plot sliows ratios of 

d 

— at 0.33, 0.5, and 0.66. Mechanical con- 
w 

figurations that vary greatly from ratios shown 
will have to be calculated directly from for- 

•r 

mula (3) above. 


Strip Lines 

The formula for determining the impedance 
(Zq) of a strip conductor between two ground 
planes is also difficult, primarily because of 
the inter-related geometry of the physical 
structure. Since tliis configuration is one of 
the easiest lines to build, from a mechanical 
point of view. Figs. 7, 8 and 9 were drawn 
to provide the essential design information. 
Data on the line Z^ is given for 1/16 inch, % 
and %. inch thick line material from /2 inch to 4 
inches wide between ground planes from 1 
to 5 inches apart only. These dimensions rep¬ 
resent those that are most likely to be used. 
Other desired values within this range can be 
interpolated dhectly with reasonable results. 
Note that the physical configuration shown in 
the figures assumes infinite ground planes 
spaced equally from the center conductor. In 
practical applications this will not be the case. 
However, the values given are reasonable. 


izo 


ilO 



to 2 0 3 0 4 0 3 0 6-0 

D 
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Fig. 2. Impedance of coaxiol lines. 

provided the ground plane width is greater 
than the width of the strip line center con¬ 
ductor by at least a factor of two. The only 
other constraint is that the dielectric medium 
in which the line is to be operated must be 
air. If other materials are to be used, the value 
of the line impedance must be corrected by 
multiplying the value obtained from the 
graph by the square root of the dielectric 
constant of the material used. This, of course, 
assumes that tlie entire volume between the 
ground planes surrounding the center conduc¬ 
tor is filled with the dielectric material. 


Calculation of Quarter Wave Lengths 

The applicable formula for the determina¬ 
tion of quarter wave lines is derived from a 
general equation from transmission line theory 
and is simply stated as 

Xc — Zq tan (4) 

where X^. is the capacitive reactance shimted 
across the open end of the quarter wave line, 
Zq is the characteristic impedance of the line, 
/3 is tlie number of electrical degrees per 
unit length at the frequency considered (i.e., 
360° divided by the free space wave length 
in the same units as (1)), and 1 is the length 
of the line. This may look somewhat formi¬ 
dable but when you look at it closely, you will 
see that you can easily determine all the ele¬ 
ments necessary to find the one you are most 
interested in, 1, the length of the line. To 
make things easier, Fig. 4 is a plot of Xp ver¬ 
sus capacitance for 144 me, 222 me, 432 me, 
and 1296 me. It is obvious from this plot 


Freq. 

X in. 

TABLE 1 
X/2 in. 

X/4 in. 

iSVin. 

144 

82.02 

41.01 

20.5 

4.39 

220 

53.7 

26.85 

13,45 

6.70 

432 

27.34 

13.67 

6.93 

13.17 

1296 

9.1 I 

4.56 

2.28 

39.52 

where 

\ is the free 

space wave 

length. 
























Fig. 3. Impedance of trough lines. 

and looking at Equation (4) that at the high¬ 
er frequencies much less loading capacitance 
can be tolerated than at the lower frequencies 
since, for a given capacity, X(, increases with 
frequency, and 1 decreases. 

At this point the best method of demon¬ 
strating use of the design data is to do so by 
direct example. 

Example 1—Parallel Lines 
Parallel lines in air are relatively simple to 
calculate but one factor must be carefully 
accounted for to make sxire that you wind up 
with the right result. In most cases, the lines 
are used in push-pull circuit; therefore, the 
tube capacity loading on the lines is effectively 
in series. See Fig. 3a. 


not as difficult as it may first appear. AH you 
need is a simple rf probe attached to a sen¬ 
sitive amplifier, such as a VTVM. Apply grid 
drive to the stage, and adjust the compensat¬ 
ing capacitor for identical readings at a spot 
the same distance from the short circuit end 
of each line. This will not give you an exact 
adjustment but it will be close enough. 

As a practical case, let’s assume the follow¬ 
ing: 

(1) We have on hand lengths of 1 inch 
OD tubing. 

(2) We want to design a X/4 resonant 
tank for 222 me. 

(3) The maximum spacing available is 
2)2 inches center-to-center to provide 
good clearance to the sides and bot¬ 
tom of the shielded enclosure. 

(4) The line length should be 6 inches 
or less to fit the space available. 

(5) The configuration will be a single 
ended plate/line using a 4xl50A 
tube. 

(6) If these are practical limits, what 
tuning capacitance will be required 
for resonance? 

Step 1—Determine the line impedance Z„, 
by first finding D/d. In this case 2.5/1 = 2.5, 
refer to Fig, 1 and determine the for this 
ratio. In this case, it is 188 ohms. 

Step 2—Determine the total and then 
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TUNING CAPACITY Cj 

W 


WHERE ^ = ONE QUARTER WAVE LENGTH 


Fig. 3a 


Consequently, the total capacity (C-r) equals 



Cx^ X 0^2 


Cxi + Ct2 




When Cx, = Cx.,, the total capacity (Ct) 

equals the value of one of tlie capacities di¬ 
vided by two plus the tuning capacity. 



If a tuning capacitor of the double stator type 
is used, both sections are effectively in series 
and the total capacity can be calculated using 
Formula (6). 

Parallel lines may be used in single ended 
configurations provided you add an adjustable 
capacitor to the side of the line not connected 
to the tube and adjust this capacitor to equal 
the same value as the tube capacity. This is 
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Fig. 4. Capacitive reactance vs capacitance 
on amateur VHF and UHF bands. 





















































































































































































































































HIGH QUALITY VHP TRANSCEIVERS 
THAT ANYONE CAN AFFORD 

The /J^j/SR-42 & SR-46 by Hallicrafters 


The SR*42, a two meter VHF transceiver, has many of the 
advantages and features of more expensive units. Yet costs only 
$189.95. Efficient filters and selected Infection frequencies make 
both the SR*42 and the SR*46 (Hallicrafters' six meter transceiver) 
virtually immune to FM and TV interference. 



And the best place to buy: HENRY 

PHONE, WRITE OR VISIT FOR INFORMATION ON THIS OR ANY OTHER EQUIPMENT 


6% FINANCE CHARGE • 10% DOWN OR TRADE-IN DOWN 
• NO FINANCE CHARGE IF PAID IN 90 DAYS • GOOD 
RECONDITIONED APPARATUS. Nearly all makes and models. 
Big savingsl 15 day trial — 90 day warranty. 90 day full 


trade bock on new apparatus. Write for bulletin. 



CALL D(RECT ... USE AREA CODE 

Butler 1, Missouri 816 679-3127 

11240 W.Olympic, Los Angeles, Calif. 213 477-6701 
931 N. Euclid, Anaheim, Calif. 714 772-9200 

431 E. Green St., Pasadena, Calif. 213 684-0861 
6116 N. 27th Ave., Phoenix, Ariz. 602 AM 4-3895 



"Worlds largest Distributors of Short Wove Receivers" 
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Fig 5 

Fig. 5. Ton j3l vs ongle (tangents of angles}. 

the actual capacity required for this length 
of line to be resonant at 222 me. from For¬ 
mula (4). 

Xe = 188 tan 
y3 = 6.70 from Table 1 
1 = 6 inches (given maximum length 
from above) 

Therefore, 

Xp = 188 tan (6.7 X 6) 

Xp = 188 tan 40.2° 

Refer to Fig. 5, the tan of 40,2° is 0.85 

Xp = 188 X 0.85 
Xp = 159.8 ohms 

The capacity required for this Xp is obtained 
by referring to Fig. 4 on the 222 me curve 
and is 4.6 mmfd. Therefore, the total capac¬ 
ity required to resonate the line is 4.6 mmfd. 

Step 3—The output capacity of a 4xl50A 
is 4.5 mmfd and in this case, we will add a 
compensating capacitor to the other side of 
the line equivalent to the tube capacity to 
balance the line. With the compensating ca¬ 
pacitor both capacitors are effecti^'ely in series; 
therefore, the tube loading capacity across 
the line is 4.5/2 or 2.25 mmfd. 

Step 4—The additional capacity required 
to tune the line to resonance is the difference 
between the effective capacity of the tubes 
and the total required to tune the line to 
resonance. For this case, 4.6 mmfd minus 2.25 
mmfd equals 2.35 mmfd. 

Step 5—If you want to use a disc capacitor 
to tune the hne, refer to Fig. 6 and determine 
the area of the capacitor plate that yields 
2.35 mmfd. Assuming 0.020 spacing to be 
on the safe side, this yields an area of 4.2 
square inches or a minimmn diameter of 
about 1.1 inch. Therefore, the tuning capac¬ 
itor should be made up of two discs 1,1 inch 
in diameter or preferably a little larger to 
give you a better safety factor. 

Example 2—Coaxial Lines 
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Fig, 6, Capocitonce of parallel discs. 


We are going to design a coaxial quarter 
wave plate tank for a 4xl50A to be used 
at two meters. 

(A) What would be the length of the 
ca\dty be if we used a 7,^ of 77 
ohms? What is the diameter of the 
coaxial members for this Z^? 

(B) We have 12 inches of space avail¬ 
able for the cavity length; what 
should he the diameters of the co¬ 
axial members? 

Condition A 

Step 1—Going to the handbook, you find 
that the output capacity of a 4X150A is 4.5 
mmfd. In all practical applications, an amount 
of capacitance is added at this point for tun¬ 
ing purposes, and effects due to discontin¬ 
uities in the line, stray capacitance and varia¬ 
tion in the tube parameters. Since most of 
these lines are tuned using circular or rectang¬ 
ular parallel plate capacitors, with one plate 
soldered on the line and the other movable. 
Fig, 6 was drawn showing a plot of capacity 
in micro-micro farads versus the area of one 
plate. If it is drawn assuming that maximum 
capacity is used, since it is easier to subtract 
capacity than add it once the size has been 
determined. Various spacing factors between 
the plates are plotted for use, depending on 
the voltage requirements. A good iTile of 
thumb for detennining spacing with an air 
dielectric is 22 volts per .001 inch. If teflon 
is used, 600 V'olts per ,001 inch is a good 
figure. From this data and the information 
you will determine regarding the diameters 
of the line, you can readily determine how 
big a capacitor plate you can fit in the space 
available. For this example, we will add ap¬ 
proximately 4 mmfd, bringing the total ca¬ 
pacity to 8.5 mmfd. Referring to Fig. 4, we see 
that at 144 me this represents an X^ of 147 
ohms. 
























Step 2—For a Zo = 77 ohms, determine 
he value of the tan j8I. 

Xf. = Zo tan 

f /3T 

tan^l = - = ^ 
tan ^1=1.91 

Step 3—Refer to Fig. 5 and determine what 
angle tlie tan jQl is equal to, for a value of 
1.91. In this case, it is about 62.5°. Now we 
3 an determine the element we are really in- 
lerested in—the required length, 1. 

Step 4—Go to Table 1 and obtain the 
*^alue for yS. In this case, it is 4.39 degrees/ 
inch. We determined in Step (3) that the 
product of is equal to 62.5°, so by simple 
iubstitution we can find 1. 


^1 = 62.5° 


therefore: 1 = 


62.5 


62.5 


4.39 degiees/inch 
1 = 14.24 inches 


Note that the units are consistent. 

Step 5—Assuming a 0.005 inch spacing for 
the capacitor required. Refer to Fig. 6 and for 
5 mmfd. A plate area of 1.85 square inches 
will be required. 



Step 6—For a of 77 ohms the ratio of 
diameters can be determined from Fig. 2 and 
is 3.66. This means that if the inner con¬ 
ductor is one inch in diameter, the outer con¬ 
ductor must be 3.66 times one inch or 3.66 
inches. 

We have now satisfied Condition A. 


Condition B 

In this case, since the limitation is a given 
length (12 inches), work backwards and de¬ 
termine the Zp of the line required. Then 
find the ratio of diameters that satisfy the 
required Z„. 

Step I— 

1 = 12 inches (given) 

P ~ 4.39 (from Table 1) 

The angle required is 
^l = 12X 4.39 = 52.7° 

Step 2—Refer to Fig. 5, The tan for an an¬ 
gle of 52.7° is 1.33 

Step 3—From the formula = Zy tan /31, 
solving for Z^ yields: 


7 

° tan ^1 

Assume that the same value of X^. obtained 
in Step (1) of Condition A vdU be used, 
since this is the same circuit. The value of the 
tan obtained in Step (2) is 1.33, therefore: 



110.5 ohms 


Step 4—Refer to Fig. 2 and for a Zy of 

110.5 the ratio of ^ is approximately 6.2. This 

d 

is an awk\\ ard value since the outer conductor 
must be at least 6.2 times the diameter of the 
inner conductor, and a rather bulky cavity 
will result. The reason for this is the assump¬ 
tion made in Step (3). Obviously more ca¬ 
pacity must be added for tuning to bring 
the cavity dimension to a more reasonable 
size. 

Step 5—Since you are still limited by the 
12 inch dimension, arbitrarily reduce the Zy 
to a value of, say, 80 ohms. From this new 
figure, now calculate the total capacity re¬ 
quired to tune the circuit. From Step (2) the 
tan ^1 is 1.33 and 

Xc = Zy tan /31 

therefore 

Xe = 80 (1.33) = 106.4 ohms 
Refer to Fig. 4, and on the 144 me curve, 
106.4 ohms is equivalent to 13 mmfd. Since 
we have already made an allowance of 4 
mmfd for tuning capacity, bringing the total 
capacity to 8.5 mmfd, we must now add an¬ 
other 4.5 mmfd to resonate the tank. 

Step 6—The total tuning capacity required 
is now 8.5 mmfd. Refer to Fig. 6 and, assum- 





















Fig. 8. Impedance of 1/8 inch strip lines. 

ing .010 spacing, the plate area required is 
approximately 7.6 square inches, or 2 discs 
1.6 inches in diameter. If you wanted more 
conservative spacing increase the size of the 
disc, but first make sure it will fit in the 
cavity. 

Example 3—^Trough Lines 

Most trough lines are used as resonant line 
elements in receiver rf amplifier service. The 
sample calculation here will be repiesentative 
of this type of design. However, trough lines 
are not limited to this design choice and can 
just as easily be used as a line tank for a 4X 
150A tube. 

For this case, assume the following: 

(1) The frequency is 432 me, and you 
are designing a plate tank. 

(2) The tube is a 6CW4 nuvistor in a 
grounded cathode circuit with an 
output capacity of 1.5 mmfd. 

(3) The line length should be as long 
as possible consistent with the above 
conditions, and a 2 mmfd maximum 
tuning capacitance will be used. 

(4) The trough will be IJ^ inches 
square, open on the top, with a' 11 
inch center conductor spaced in the 
middle. 


Step 1—Determine the impedance (Z,,) of 
the line from Fig. 3. For our case h = 0.75, 
w = 1.50, and d = 0.25. Therefore; 



0.75 



To find the Z^, the ratio of —j- must be deter 

d 


mined. In this case, 



From Fig. 3, the is 117 ohms. 

Step 2—Now determine the value of X<. 
that will be effectively shunted across the line 
by the capacity. Total capacity = tube output 
capacity plus tuning capacitj^ Ct = 1.524 - 2, 
= 3.5 mmfd. Refer to Fig. 4 and for 432 me 
the value of for a capacity of 3.5 mmfd is 
105 ohms. 


Step 3—From the same formula used in 
previous examples, 

X,, = Zq tan ^1 

we can now determine the length of line re¬ 
quired. Substituting the values obtained, we 
have the following; 

105 = 117 tan j3l 

therefore: 


tan y31 = 


105 

117 


tan jSl = 0.9 

Refer to Fig. 5; this represents an angle of 
42°. 

Step 4—From Step (3) we know that ^1 = 
42°, therefore, 1 = 42°/^. Refer to Table 1 
and obtain the value for jS, in this case 13.17 
degrees per inch. 


1 = 


42° 


= 3.19 inches 


13.17°/inch 

Therefore, the line must be no longer 
3,19 inches for the conditions specified. 


than 


Example A —Strip Lines 

Strip lines are being used more and more 
by VHF enthusiasts since they offer the major 
advantage of being simple to fabricate with 
a mim'mum of sheet metal and macliine work. 


For this example, let’s assume the foUow- 
ing; 

(1) We will use a 2C39 at 432 me. 

(2) The plate tuning capacitance will be 
2 mmfd maximum. 

(3) The output capacitance of the 2C39 
is 1.95 mmfd, assuming a grounded 
grid configuration, the output capaci¬ 
tance is the grid to plate capacity. 


















(4) We will use Js inch thick line, 2 
inches wide between ground planes, 
2 inches apart. As stated previously, 
this means the minimum distance for 
the width of the enclosing section of 
the box is 4 inches. 

Step 1—Determine the impedance (Z^) of 
be line from Fig. 8. From (4) above, we find 
bat b = 2 inches, h =: 2 inches and from 
’ig. 8 the Zo is 59 ohms. 

Step 2—Now determine the value of 
bat will be effectively shunted across the 
ne by the loading capacity. The total capac- 
y =: tube capacity plus the tuning capacity. 

Ct = 1.95 + 2 = 3.95 mmfd 

Lefer to Fig. 4 and at 432 me, the value of 
[f, for a capacity of 3.95 mmfd is 94 ohms. 

Step 3—From the same formula used in 
revious examples, 

Xc = Zo tan 

^e can now determine the length of line 
squired. Substituting the values obtained, we 
ave the following: 


94 = 59 tan ^1 

94 

therefore: tan j8l = — = 1.59 


efer to Fig. 5; this represents an angle of 

8.5°. 

Step 4—From Step (3) we know that ^1 = 
8.5°, therefore 1 = 58.5°/y3 
efer to Table 1 and obtain the value for 
i this case 13,17° per inch. 



58.8° 

13.17°/inch 


= 4.44 inches 


herefore, the line must be no longer than 
.44 inches for the conditions given. 

Design Considerations 
As a general rule for resonant line tank 
rcuits, you want to keep the line length, for 
given amount of loading capacity, as long as 
ossible. This can be done by making the 
laracteristic impedance (Zj,) of the line 
iwer. In most cases a good rule of thumb is 
rt to use a (Z^,) lower than 35 to 40 ohms, 
his does not apply to parallel lines in air. 
or these lines about 100 ohms is about as 
w a figure for (Z^) as you would normally 
;e. Generally, for coaxial, trough and strip 
les, (Z(,) values of from 50 to 77 ohms are 
ssirable and for parallel lines a (Z^) some- 
here between 250 to 300 ohms is desirable, 
you can keep your line designs close to the 
inge of figures recommended, the tank circuit 
ill have close to optimum unloaded "Q”. 

The next consideration is what wave length 
• line should be used. This is determined by 
le following factors. 
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(1) space 

(2) frequency 

(3) loadin g capacity 

(4) ease of mechanical layout 

Bear in mind that a good ground nile is not 
to use any more multiples of a quarter wave 
length than you have to. The more you use, 
the greater the loss. For relativ’^ely few mul¬ 
tiples, the losses are small. For example, if 
you are designing a coaxial grid tank for a 
4CX250B to be used at 432 me you will 
quite likely find that the first quarter wave is 
right in the middle of the glass header, due 
to the high input capacity of the tube and 
the associated mechanical construction of the 
grid. In this case it is clear that at least a half 
wave line will be required. 

In Example 3 you determined that the 
quarter wave line length for the plate circuit 
using a 6CW4 should be no greater than 3.14 
inches. This assumed a tmiing capacity allow¬ 
ance of 2 mmfd that also includes any stray 
capacitance, etc. that you will encounter. 
This is a fairly marginal situation. It would 
be much better if we could have an allowance 
of say 4 mmfd. If the line were longer it would 
be a little easier to fabricate and work witli. 



Fig. 9. Impedance of 1/4 inch strip lines. 
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Fig. II. Vorious tank configurations, 

So instead of using a quarter wave line, use £ 
half wave line. You have already calculated t 
quarter wave section of the line so now cal 
culate the next quarter wave section. You arc 
adding only 2 mmfd additional capacity sc 
determine the additional length required fo: 
resonance. 

Step 1—Refer to Fig. 4. For 2 mmfd a 
432 me 

X^. =: 185 ohms 

Step 2—The is the same 117 ohms 

therefore, 

Xt 185 , ^ 

tan/3 . 

Step 3—Refer to Fig. 5. 1.6 represents ai 
angle of 58°; therefore, 

p\ = 58° 

, = 5 |! = ^ _ 


/3 13.17°/inch 

Step 4—From this, and the data determine! 
in Example 3, a half wave length should b' 






























































1.19 inches plus 4.4 inches or 7.59 inches 
ong. The tube capacity will be 1.5 mmfd 
ind the maximum tuning capacity will be 4 
nmfd. This is an advantage since all the ca- 
)acity does not have to be at one end of the 
ine. The tuning capacitor can be at one end 
upporting the line and the tube capacity can 
)e at the other end. The net effect is the 
ame as if it were all at one end and the 
ither end was left free. Fig. 11 provides addi- 
ional data on possible line arrangements. 

For the most part, the examples given were 
iresented from the conservative point of view 
onceming the lengdi of the line (1). This was 
tone following the rule that it is easier to 
horten the line to bring it to resonance at the 
[esired frequency than to add to it. 

Fig, 11 shows various configurations of line 
i^ave lengths and some of the possible feed 
ystems that can be used. 

If at this point you feel quite confused, run 
hrough a problem of your own and see for 
ourseff that it is not as difficult as you might 
hink. Be independent and design that line 
or the new rig yourself. 

. . . W6GGV 
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Because of space limitations, we had to make the 
graphs in this article small and inconvenient to read. 
For $1, we'll send you an x 11 booklet with 

9 beautiful full page graphs and a reprint of the text. 
Ask for “The Design of VHF Tank Circuits." 73 
Magazine, Peterborough, N. H. 
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Gus Browning W4BPD 


Gus: Part III 


This little episode is being written while I 
am in Calcutta, India. I am feeling a little low 
today because I have just this morning seen my 
sweet wife, Peggy, leave for the U. S. A. and 
I am really lonesome. I should be returning 
back to the AC lands next week where I have 
a transmitter and at least can get on the air. 
Right at this moment some fellow out on the 
street who sells gadgets to passers by is play¬ 
ing a very mournful oriental tune on a flute 
and he has been at it for the past 3 hours. 

I am standing by here trying to get my good 
equipment out of Customs. It has been referred 
to the Central Government in New Delhi 
by mail! Boy, I sure hope that Ministry will 
open my letter when it arrives so I can get my 
stuff and head back to the high Himalayas and 
get away from this hot weather here. You 
would be sui’iDrised at all the sounds you hear 
coming up from the street. The constant honk¬ 
ing of those horns on taxis (they use those very 
old type of horns where you press a rubber 
bulb and they actually say “honk-honk-honk”) 
and these fellows just love the sound that they 
make. My little hotel room is not equipped 
with an air conditioner but it has one of these 
old slow turning ceiling fans like you see in 
the movies of scenes taken overseas. The sweat 
is pouring from me. 

The hams here in Calcutta have promised 
my wife that they will not let me get lonesome 
and I think a few are coming around to take 
me out tonight. They are a FB lot. VU2AJ, 
VU2RF, VU2DK, and many others have met 
Peggy and me and one or two of them shows 
up almost every night for an eye-ball QSO. 

A new sound just started down on the street 
—one of these snake charmers with his flute and 
cobra is now at it and going strong. Well, I 
better get along with my story now;. I have 
wandered long enough away from it, day¬ 


dreaming here in my solitary room.—I wondei 
if the band is open to W land now, it's 130C 
GMT—or 6:30 PM Indian Standard time! Nc 
rig here, no nothing. You all back home havt 
it made and don’t know it! You lucky dogs you 

Like I said in the last episode, I spent mos 
of my time during the War building rigs anc 
putting up a lot of rhombics and eating dinne: 
eveiy day with the Draft Board man! Finalh 
the war was over and the fellows everywher< 
were getting back on the air—and I was ii 
there with the boys working 'em right anc 
left. You know, when you get up 13 rhombic: 
—big ones too—that keeping them up starts t( 
become quite a task all within itself. It's prac 
tically impossible to walk around to inspec 
them all each week. I used my Jeep eacl 
Sunday after lunch riding and riding lookinj 
over all those antennas, and usually at leas 
one was down, a guy wire broken, a I'op: 
broken. Then I would spend all day Monda; 
getting that antenna back up and in operatinj 
condition. At times during summertime whei 
thunderstorms were prevelant lightning wouk 
completely remove all the wire from a whol 
rhombic or at times just half of it, but neve 
bothered any feed lines. 

This sort of thing kept up quite a numbe 
of years. Occasionally I would have a QS( 
with Buck Joyner W4TO over in Atlanta wh' 
is a rep for a number of different radio manu 
facturers. One of them at that time was Telre> 
Buck would all the time say “Come on Gm 
why don’t you put up a good beam. You kno\ 
they are better than those rhombics you hav 
there.” I would say to him, “Buck, I can wor 
anything you can and get just as good a re 
port as you get and you know I run just 

KW.” 

Well, one day I went out to inspect th 
antenna farm, and three of them were dowr 
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GERMANIUM DIODES 
TOP HAT RECTIFIERS 
TRANSISTORS 
20-WATT TRANSISTORS 
40-WATT TRANSISTORS 
25.AMP SCR 100 PRV .. 
10-WATT ZENER 30V .. 
2NU13 lOOMC TRANS. 
4W PLANARS 2N497-98 
3N3S TETRODE TRANS. 
25-AMP SCRS . 


,25 for $1 
.25 tor $1 
30 for $1 
,.6 for $ I 
,,3 for $ 1 
..1 for $1 
„1 for $l 
..1 for $1 
2 for $1 
..1 for 51 
..2 for $1 


50 for 1.01 
50 for 1.01 
60 for 1.01 
12 for 1.01 
6 for 1.01 
2 for 1.01 
2 for 1.01 
2 for 1.01 
4 for 1.01 
2 for .1.01 
4 for 1.01 



500 Me 

SILICON PLANAR 

INTERMEDIATE POWER 
TRANSISTORS 

■rNP: all others NPN- COMPARE UP TO 10.00 




•es 


□ 2N3303 

□ - 2N342G 


OISS 

V 

GAIN 

'ins' 
e»e 
<!■ 1 

''ce 


B 

•fe 

mj 

,3 

i 3 ' 

12 

.12 

30-120 ^ 
30-120 

1000 

Xixw 


ONLY 


Each 


Buy 2 For 2.50 


DOU 

BONUS 



WORTH OF 
TRANSISTORS 
RECTI FJERS 
RESISTORS 
CONDENSERS 
DIODES ■ 


PLUS 

CHOOSE 

ANY 

$voo 

ITEM 

FREE 


Add 55f for horvoTifia 


BOTH FREE WITH ANY $10 ORDER 


SOLID STATE XMTR/OSC. PHILCQ 

Jtom rosiMiitj'lrs □ Only 2.98 

Crystal freqs: 40 to GOmc* Use as frea* 
standard* marker# o-sc* etc. Wtred* 
printed circuit. ONLY 2 x 2 x 3/4'' With 
crystal thermistor 120OMC transistor. 
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3 TRANSISTOR AUDIO AMP, tiny, wired .$| 

MAGNETIC REED SWITCH, Rlasa sealed.$1 

30 MOLDED COND’S, mylar, pore, black beauty $1 

3 GEIGER COUNTER DETECTOR, tubes, assorted $1 
50 ONE WATTERS, resiMors* assttl values* 5^ tffO 51 

40 WORLD’S SMALLEST COND., to .05mf . .. . $1 

4 TRANSISTOR TRANSFORMERS, fisst..worth $25 51 
1 FILAMENT TRANSFORMER, 117 to e.3vct, 3A $1 
$25 RELAY SURPRISE, sealed, tiny types , . , . . . $1 

3 INFRA-RED DETECTORS, with leads.$1 

$25 SURPRISE PAK: transistors, rcct, dioites, etc.$l 
40 PRECISION RESISTORS. Va. 1. 1 % values $1 

30 CORNING "LOW NOISE” resistors, asst. . .$1 
60 TUBULAR CONDENSERS, to .Smf, to IKv, B85t$1 
40 DISC CONDENSERS, 27mm( to .OStnf to IKV $1 
60 TUBE SOCKETS, receptacles, ptuRs, audio, etc, $1 
30 POWER RESISTORS. 5 to 50\V,.to 2 4 Kuhins.$| 


I □ 6-AMP lOOOV SILICON STUO RECT'S 2 far $1.49 I 

I * 

□ 50 MICA CONDENSERS, to .Imf, silvers tool . .$1 

□ 10 VOLUME CONTROLS, to 1 nieR, switch tooi .$1 

10® ELECTROLYTICS, to 5OOnit, asst FP & tubulars$l 
50 RADIO & TV KNOBS, asstd. colors & styles . $T 
10 TRANSISTOR ELECTROLYTICS: lOmf to 600mf$I 
50 COILS A CHOKES, if, rf, ant. osc, & more . .$1 
35 TWO WATTERS, as&t incl: A,B,* 5 too! . , .$1 
75 HALF WATTERS, incl: A.B.* 5 fr too! , .$1 
M Hl-Q RESISTORS, Vs. 1. 2W. 1 & 5 values $1 

TO PHONO PLUG A JACK SETS, tuners, amps . .$1 
50TERMINAL STRIPS, 1 to 3 solder luff types . .$1 
30 "YELLOW" MYLAR CONDENSERS, asstd val $1 
60 CERAMIC CONDENSERS, discs, npo’s. to .05 $1 


1O0 


FOR OUR ^'SUMMER'' BARGAIN CATALOG OHi 
□ Semiconductors O Poly Pales C] Parfj 



TERMS: send checkmoney 
order* include wt. 

per pnk 1 lb. Bitted, net ^0 deye. 
CODS 259b down. 

P,0. BOX 942A 
SO# LYNFIELD, MASS# 
"!TAK-KING’' OF THE WORLD 
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SEMI-KON-DUCTORS 

85 WATT 2N424 PLANAR. sUicon, TO-53 .$1 

85 WATT 2Nt212 PLANAR, drift. 1 Omc, npn „..$1 

6 TUNNEL DIODES, like 1N3720, by CE .$1 

10 SILICON TOP HAT RECTIFIERS, SO to 400PIV $1 
4 2N35 TRANSISTORS, npn, by'Sylvaniii, T022 .$1 
4 "MICRO” TRANSISTORS, 2.N'131’«, l/ld", rf $1 

4 CK721 TRANSISTORS, p np* filumlnuhi . 

10 1000-MfL ‘^CERAMIC’' RECT.!SiHcon,5 0-4 0{)V$l 
TO POPULAR CK772 TRANSISTORS, pniT* no $1 

5 2N107 TRANS'TRS, by GE, pnp, pop, audio pak $1 

1 40W 2N1648 TRANS’TR silicon mesa. 3 DU Volts $1 
10 ZENERS GLASS SILICON DIODES, axial, leads $1 

6 2N408 TRANSISTORS, TtU. pop. driver . . . , .$1 

2 2N718 NPN SILICON PLANARS, by Fairchild .$1 

4 2N319 TRANSISTORS, mixer-conv, T022 . . . .$1 
ID MICRODIODE STABISTORS, epoxy, silicon . .$1 

2 2N706 500MW, 300MC NPN PLANAR, T046 .$1 
10 30-MC TRANSISTORS, w/shield, TOO, no test $1 

5 -2N1 55 TRANSISTORS, or equals, T03 cases $1 

2—800 MC, 2N709 NPN .Silicon planar TOtO . .$1 

3 2N7]I 30OMW. 300 MC, PNP MESA, T018 • .$1 
15 1 AMP 200V epoxy fecliliers, made by Sylvania$1 
2 25.AMP SILICON RECTIFIERS, 1-50V. I-IOOV $l 

4 ZENER REFERENCES. IN 129. 6-volt, silicon .$1 
2 500MC TRANS'TRS, 2N<IR1, mesas.. pnp. T018 $] 
4 PIN HEAD 2N790 NPN SILICON translrs.TOl S $1 
4 2N43 OUTPUT TRANSISTORS, by GK, pnp, TO,'; $] 
4 2N333 NPN SILICON transistors, by GE, T05 $1 
10 2-6Arnp RECT's, studs, silicon. 5() to 4()0V ,$l 


750 MA-SILfCON DIODES 

LOW LEAKAGE FULL LEAD LENGTH 


PJV/RWS 
50/35 
.05 ex. 

* PIVVftMS 
100/70 
<07 ea. 

PIV/RM5 
200/140 
*10 ea* 

P1V/RMS 

400/250 

.14 

PIV/RMS 
500/350 
.19 ea< 

PtV/RMS 
500/420 
.23 «a* 

PIV/RUffS 
800/550 
.35 ea- 1 

PIV/RM5 
900/530 
«4S ea. 

PIV/RMS 
1000/700 
•60 ea. 


PIV/RMS 
300/210 
*12 ex* 


PI V/RM5 
700/490 
■2 7 ea. 

PIV/RM5 
1100/770 
.75 ea* 


10 1000 MC-1N251 GERMANIUM DIODES . . . .$1 
5 30MC TRANSISTORS, like 2N247. Kylvani.i . .$1 
10 PNP SWITCHING TRANSISTORS, 2N'1305,TOr> $} 
10 NPN SWITCHING TRANSISTORS, 2N338, 440 $1 
T5 PNP TRANSISTORS, CK722,2N3S,107 no test$| 
15 NPN TRANSISTORS. 2N'35. 170. 4 40. no test $1 
3^RANSn|ROJ^RANS2RS;2N341^2jJ^V^pi^1 



International Rectifier 


BRAND NEW 


FACTORY 

TESTED 
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CONTROLLED 

RECTIFIERS 
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16 
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29 
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25 
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*50 
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1.75 

2.15 

2.50 

50 

,4S 

*75 

1.00 

■ aor> 

2*00 

2*40 

2,75 

loo 

.80 

1*25 

1.50 

■ 400 

2.40 

2*75 

3*25 

1 50 

.90 

lv60 

2.00 

■ *500 

3*20 

3.40 

3.90 

200 

1.25 

1*80 

2*25 

■ flOO 

3*40 

4.00 

4.SO 




















































































That night here comes Buck again with his 
antenna argument and this time I said, “Buck, 
what kind of antenna do you have there that 
you want to give me?” He said, "Gus I got a 
brand new 5 element Telrex that’s too long to 
put up on my place and it’s yours for $100.00 
if you will come to Atlanta and pick it up. It’s 
still in the factory crate.” I said, “OK, Buck 
I will try Out one of those beams just to see if 
it’s as good as my rhombics.” 

I got in my old beat-up pick-up truck, along 
with my man Pocket, and over to Atlanta we 
drove. When I left there I had a 5 element 
beam. 

On my way home I was passing through a 
very small Georgia town and spotted a radio 
station where some fellows were taking down a 
nice little tower. I stopped in and ended up 
buying that 150 foot tower for $100.00. In 
the truck it went too. When I arrived back 
home I was all set: a good 5 element beam 
and a 150 ft. tower all for a total price of $200. 

I had read lots of books on beams in the 
meantime and was ready to see how some of 
those writeups on tuning and adjusting beams 
worked out in practice. At first I just put it 
up and tuned it like the book sa‘d to tune it, 
at the factory marks on the elements. The 
SWR was FB at the exact center of the band 
but, brother, by the time either band end was 
reached the SWR was way up—about 3.5 or 
maybe 4 to l! I decided I couldn’t make it any 
worse by tuning and adjusting by some other 
method. I had heard about this business of 
Gamma and Mega matching with small tuning 
condensers mounted in a weather proof box 
right up on the antenna, and this sounded fine 
to me. So they were installed along with a 
field telephone on top of the tower. Up the 
pole Pocket went and we started our tuning 
up. After many trials and errors you kind of 
begin to see the curious effects turning either 
condenser has. You plot a curve with the 
condensers at one setting, then you run another 
curve with another set of adjustments of the 
condensers. After a while you began to see 
which way things are going, and by some slight 
mis-adjustments (on purpose—that is) you find 
that the antenna can be used all over the 
whole 14 me band with an SWR of not over 
2:1. Of course it never gets at 1:1 on any fre¬ 
quency, but which is best: 3.5:1 on each end of 
the band with 1:1 at the center frequency, or 
2:1 at each end and maybe 1.25:1 at the cen¬ 
ter? I liked the latter adjustment much better. 

After that 5 element beam was up I began 
to compare it with my old rhombics and I 
found that the beam was just exactly as good 
at the rhombics at their very best direction, 


but with the beam I could fill in those weal< 
spots between the rhombics! And the nicesl 
part with the beam, I had only one antenna tc 
keep up in the air! And the front to back ratic 
helped to eliminate a lots of QRM when work¬ 
ing DX! So as one rhombic after another came 
down for one reason or another I just let them 
stay down! But I did lose my good 40 anc 
80 meter signal! 

Since using vertical Hy-Gain antennas or 
DXpeditions I have a good idea on a fairlj 
good way to overcome a low frequency an 
tenna problem. I want to try this when I ge* 
back home again: Run a 40 meter co-ax feed¬ 
line to the proper place up near the top of th« 
tower; then tap it on the tower and put out tin 
40 meter ground plane radials (remembering 
the loading effects of the 5 element beam oi 
top). Slide up and down until you have the low 
est SWR at the middle of the band, then try < 
tuning coil in series with the co-ax feed liiK 
(to tune out the inductive of capacative reac 
tance—whichever you have to tune out). Thei 
you have a good ground plane that’s up high 
so you drop down the tower and find the righ 
spot for the 80 meter co-ax connection and it 
ground plane. (Remember the top loadinj 
effects of both the 20 meter beam and also thi 
top loading effects of the 40 meter groun< 
plane wires too.) When you get through witl 
the 80 meter ground plane, I believe yoi 
could do the same even with a 160 mete 
ground plane. When all is finished you thei 
would have up a good 40-80-160 meter verti 
cal ground plane and also a good 20 mete 
beam. Then put on top (this should be don- 
before you start the low frequency verticals 
a good 10 and 15 meter beam, and thei 
everything is on one tower! I have found tha 
a good vertical with a low SWR like the Hy 
Gain that I used on all my DXpeditions i 
hard to beat. I do know Old Buck W4T( 
proved his point to me more or less—that i 
to say, a good 4 or 5 element beam, up high i 
just as good as a fairly good rhombic, of cours 
only on one band. With these 5 over 5 or f 
over 6 beams, I suppose that they are bette 
than a run-of-the-mill rhombic. These fellow 
using stacked jobs are veiy hard to beat. 

All during most of the 1950’s I kept thinkin 
about my very slim chances of going on 
DXpedition to any rare country. The chanc 
of such a thing ever happening was, in m 
opinion, one in a million. But I did start mal 
ing some plans just in case something di 
eventually turn up. 

To start with I though how nice it woul 
be if a fellow could write with one hand an 
use the other hand to operate his key. All m 





Fe I had been using my right hand both to 
rite and send with. I was talking to a friend 
: mine who had studied the human brain and 
D\v it functioned and I asked him if it were 
Dssible for me somehow to learn to use my left 
and to write while keeping my right hand to 
perate the key. He told me he had read in 
le of his books how to do this and that he 
ould look this info up and give me a phone 
ill if he found it. A few weeks later he 
lephoned me to come and see him. 

When I arrived there he told me how to go 
)out trying to change my uTiting hand. Here 
what he told me to do. For hvo weeks I 
as to stand up in front of a mirror with one 
uid on top of my head and the other hand on 
y stomach, then to pat my head with the 
md on it and at the same time to rub my 
omach with the hand that was on it, then to 
y “change” and to rub the hand on the head 
vhen rubbing, the hand should be going in 
circular motion) and to pat the stomach with 
e hand that was on it. This did take two 
eeks really to get so you could change in- 
antlv from rub to pat and \dce versa! About 

^ ^ -flit 

) minutes each morning I practiced this. All 
is time I was told to do all my writing with 
y left hand but to keep on using my right 
ind on the key while operating the rig. 

Well, back to my doctor I went, and demon¬ 
rated to him that I had accomplished my as- 
?ned task. Next he told me to change the 
)sition of my hands, explaining that he meant 
r me to put the other hand on my head and 
e other on my stomach and to practice this 
r two weeks and to report to him then. 

This task was perfected in two more weeks, 
id my writing with my left hand was getting 
:tter (I could almost read it!—hi). Back I 
3 nt to him and he made me demonstrate 
;ain—with him telling me when to change 
?m rubbing to patting and vise versa. He 
id, “Gus you are doing fine, but you have 
ily begun to work; there is more to learn yet!” 
e said, “From here on I want your wife to 
v^e vou the commands when to change, 1 
int you to be able to use either hand on your 
ad or stomach. Let's start using numbers 
jm now on. Number 1 will be right hand on 
!ad patting while left hand is on stomach 
bbing. Number 2 will be right hand on head 
bbing while left hand is on stomach patting, 
amber 3 will be left hand on head patting 
lile right hand is on stomach rubbing. Num- 
sr 4 will be left hand on head rubbing while 
^ht hand is on stomach patting. Let your 
fe do the counting, 1 2 3 4, 1 2 3 4, then 
3 2 1, 4 3 2 1, then 124 3, 4321 etc. Do 
is for one month and come back to see me.” 



S.W.R. BRIDGE and 
FIELD STRENGTH METER 



An excelfent combination unit for either home 
station or mobile use , • • as an accurate Standing 
Wave Bridge and a sensitive Field Strength 
Meter, 52 ohm impedance. Will take a full kilo¬ 
watt and can remain in the line all of the time. 

Grey metal case, H x n/t^'W x 21 / 4 *'D, 

with standard fittings, Bright-vue meter, 

and detachable, telescoping antenna which ex¬ 
tends to 10%".With instructions and schematic, 

QUEMENT 

ELECTRONICS 

1000 SOUTH BASCOM SAN JOSE, CALIFORNIA 
"Northern California's Most Complete Ham Store" 
































I was working like a slave on this darn 
assignment and my wife was laughing her head 
off at me or bawling me out for being so silly! 
But you know me, I am hard headed. I was 
going to learn to write with that left hand or 
else. 

One month later it was back to the doctor’s 
office again. This time he did the counting 
and boy, I jumped when he gave those 1 2 3 4, 
4 3 2 1 etc. commands. But I satisfied him that 
I could do the exercises 100% perfect. (You 
know, I used to have plenty of hair on my 
head, and I wonder why it’s so thin now? May¬ 
be all that rubbing and patting had something 
to do with it!) 

My writing with my left hand was beginning 
to get sort of almost legible too. My wife said 
to me one night when I was doing my exercises, 
“How crazy can you get?” I guess I could not 
blame her for this remark when you sit down 
and think about these things I was doing either! 
You know, about this time I got a letter from 
my bank wanting me to come down and give 
them a new signature card—I wonder why? 

Well, back to the Doc and me—Next he said 
for me to keep doing these 123 4, 4321 
exercises but everytime I change from one 
number to another for me to be patting one 
foot with the other foot still and then to change 
feet! You know, this was getting to be a com- 
dicated thing, and was turning out to be 
ots of hard work! He said to do this for 6 
months, to keep writing with my left hand 
while transmitting with my right hand, to put 
a Coke on.tlie table, then while I was writing 
to stop and pick up the Coke and take a drink 
while I was still keying with the right hand, 
then to light up a cigarette while I was still 
using the key, and to get all this down to where 
it was a smooth operation and perfectly co¬ 
ordinated with both hands. (You see, I had told 
the Doc why I wanted to become left handed 
in my writing, explaining to him about DX- 
peditions, the necessity of speed in filling out 
logs while using the key—he understood the 
problem.) 

Well, in 6 more months I had things down to 
perfection. I went back and demonstrated to 
him and he even came out to the house and let 
me show him how it work out while I was 
actually in QSO with someone. He said to 
me, “Gus boy, you have it all O.K. now; you 
don't need me anymore,” and that was that! 
I must say this has helped me out in speeding 
up QSO’s when those piles get real high and 
you have to work em, to get the pile down, 
where you can control em! 

I used to listen to W4KFC and W3BES in 
those SS contests and their system of opera¬ 


tion was an education all by itself. I als( 
learned a lot listening to ole Nose KH6IJ ou 
in Hawaii too. I was getting ready for anything 
in the line of operating that the future migh 
bring my way. Of course I was all the time oi 
the air working what DX tliere was, and tryinj 
to out-guess the other fellows who were m; 
competition. During those times I was tryinj 
to make as many good friends as possible over 
seas with the hope that some day I would ge 
the chance to visit them and at the same tim- 
not have to be paying a hotel bill! Oh yes, 
will admit most of my motives had two view 
points but I think both of them were hones 
viewpoints. 

All during these years those trees on m- 
farm kept on growing and growing and differ 
ent people in the lumber business kept o 
making me offers to buy the timber. Most c 
the offers were made by small timber buyer 
and did not amount to much, but eventual! 
one of the larger companies came to see m 
and said they were making a serious offer c 
so-and-so many dollars for the timber I hac 
Well, I had no real idea as to what the timbc 
was really worth, but 1 just told them I woul 
not consider selling at the price they offered m 
but I would sell them if they would pay m 
that same day a figure about 35% higher the 
what they had offered me. I said for them t 
go back to their oflBce and make their ow 
decision and if they wanted to make the pui 
chase just to bring me the money before 6 pi 
that same day—or to forget the whole thin 
but not to come after that day because th 
timber would not be for sale at any pric( 
They left at about 2:30 pm and back the 
were at 5 pm with a certified check for th 
amount I had asked. The papers were signe< 
they had departed and the next day I wei 
down to a bank and deposited their ched 

I said to myself, “There is my DXpeditio 
money.” I never did mention this to the wifi 
Then I kind of gradually started telling .sorr 
of the DXers overseas that I might come an 
visit them the next year if they had a spai 
room for visiting hams. If they said they ha 
the room for me I said FB and if they did n( 
answer my query I just forgot about them. 

The plans for a DXpedition were slow j 
developing at first, but after a while the nev 
got on the grape-vine that I was going on 
DXpedition and then the fellows started asl 
ing me where was I going—and to be hones 
up to that time I did not have the faintest idc 
where I wanted to go or where 1 should gi 
I asked different DXers what countries the 
needed and the answers at first were usual] 
Tanna Tuva or Wrangle Island. Then I woul 








SOLID STATE REGUUTED FILTERED power supplies, 
made for 19" panel mount although not all have 
panels affixed. 115 volt 60 cycle input. Picture above 
shows typical layout. Offered as a SURPLUS SPECIAL. 


5 VDC 

4 amp 

$20.00 

10 

2 

20.00 

15 

7 

25.00 

20 

4 

20.00 

20 

20 

25.00 

35 

2.3 

20.00 

150 

6 

25.00 

200 

300 ma 

20.00 

3 volt 6 amp, 

6 volt 3 amp 

25.00 



TRANSISTORIZED REGULATED SOLID STATE supply 
made by LFE. 19 Inch rack panel mount. Two models, 
115 volt 60 cycle input. Output variable 25%. 

28 volts DC 500 ma $30.00 

28 volts DC 1 amp 35.00 



TRANSISTORIZED REGUUTED SUPPLIES. 115 volt 60 
cycle input. Two 19 inch supplies bolted together, 
cooled by one fan. Solid state rectifiers. One supply 
rated at 7-9 volts adjustable at 2 amps DC. The 
other 7*9 volts DC 12 amps adjustable. Mfd by 
HYPERION. Both supplies $70 the pair. 

29 VOLTS DC 50 AMPS 

Solid State, filtered. 0.5% ripple, regulated output. 
115 volt 60 cycle input, 19 inch rack panel. 

$65.00 


1600 VOLTS DC 1.8 AMPS 

A tremendous bargain in a solid state filtered, 
regulated power supply. 115 volt 60 cycle input, 
19 inch rack panel mount. 

$75.00 



19 ALLERTON ST., LYNN, MASS. 

All Material F.O.B. Lynn, Moss. 

Meshna's new Spring catalog now ready. Send 20c 
for yours before they are all gone. 



3 II them to be reasonable and they would 
suallv mention a few countries that it was 
ossible for me to visit. I wanted to go to as 
lany good spots as my little money would 
ake me, but I knew the money would have 
3 be stretched very thin if I went to too many. 
>ut I had my mind made up how I would 
perate when and if I ever got going. I 
/ould never have anv Black List; I would 
ev'er work anyone on my frequency; I would 
.ot start this business of having someone in 
he USA or elsewhere assist me with giving 
list of stations to work; none of this Wl, W2, 
etc. business. I wanted to be the one to 
un my DXpedition the way I wanted to run 
t: no favorites, come one, come all, no holds 
jarred. 

About this time I started wondering about 
;etting licenses overseas, getting equipment to 
ise ( I had nothing small or portable at all), 
he various language barriers. Custom troubles 
vith radio equipment, the health problems, 
itc. 

In the ne.vt e^Di-sode these things begin to 
tart getting soh'ed—things start moving—and 
problems start coming up that have no solu- 
ions—or at least I could see no solutions to 
hem. I said to myself many times—Come on 
jUS, don’t chicken out now!— . . . Gus 


SURPLUS BARGAINS 


We have moved to new qnartert to start the new year 
with. Luctcy finds and scarce Rems. 

TCS DYNAMOTOR MOBILE POWER SUPPLY 
NEW 12 V dc input, 400 v dc @ 200 ma output. 
$3.95 postpaid west of Denver. $4.95 postpaid east 

Dow Trading Company 

N. Dowdell W6LR 2057 E. Huntington 

Elliott 7-3981 Duarte, Californio 


R.W. JULY BARGAINS 

LM-21 FREQUENCY METER—Late type, Reconditioned & Re- 
I calibrated. With crystal, New Calibration book & power 
plug. $95.00 

OIL CAPACITOR—For KW Power Supply 2SMFD; Westing- 
house, Inerteen filled; Rated 2500vDC, Will handle 
4000vbC at lamp safely & up to SOOOvDC at lamp or 
less in an emergency. Ship wt. 32 tbs. BRAND NEW 

$12.95 

BC-136G CONTROL BOX—Die cast case x 3" x 27" 

with phone & mike jacks, vol. control & rotary switch. 
New 59c each 4/$2.00 

BC-454 VARIABLE CAPACITOR—Three Gang, 25-147inmf. 

per section with geared drive. BRAND NEW $1.95 

S02A CRT 2"—Takes octal socket, 6.3v Fit & up to 
SOOvDC Max, Only 7V4" long. XInt for Rtty or modula¬ 
tion monitor, BRAND NEW $3,95 

PLATE TRANSFORMER—Input 110 220 440vAC, 60cy. Out¬ 
put 764vCT @ 735ma. Open frame, potted coils. Ship 
wt 20 lbs. BRAND NEW $6.95 


WRITE FOR BULLETIN #42—LOADS OF BARGAINS 


Send check or money order—Minimum order $2.50 
PLEASE INCLUDE AMPLE POSTAGE—Excess refunded 
Minimum C.0.0. order $10.00 with 25% Deposit 

R. W. ELECTRONICS, INC. 

22 "^ South Mrchfqan Ave* Dept* 737 

^ Chicago, Illinois 60616 Phone CAIumet 5-1281 
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New Products 



One KW — $99.95 

Looks as though Heathkit is determined to 
take over the ham SSB market. Their new 
HA-14 “KW Kompact” linear is the smallest 
yet—and only costs $99.95. Its just 3-3/16 x 
12-3/16 X 10 inches too. The HA-14 runs 1000 
watts PEP to a pair of 572-B’s on 80 through 
10 meters. It even has a SWR bridge built 
in. Tlie HP-14 mobile power supply is $89.95 
and the HP-24 AC supply is $49.95. Find out 
more from Heath, Box 73, Benton Harbor, 
Michigan. 



Codetyper 

Here’s sometlung that weVe all been look¬ 
ing for for quite a wliile. It’s the Computronics 
Engineering Model 400 Codetyper, a sub¬ 
miniature keyboard code generator. It uses 21 
transistors and an internal NiCad battery. Re¬ 
lay contact output is pro\dded for transmitter 
keying and a built-in speaker provide 1000 
cycle tones for monitoring and code practice. 
Speed is continuously adjustable from 5 to 55 
wpm. Key action is momentary snap-action 
with electiical lockout during character plus 
space duration. Price: $299.50 from Com¬ 
putronics Engineering, Box 6606, Metropolitan 
Station, Los Angeles, CaUfomia. 

Speech Clipping hAlke 

American Microphone Division of Electro- 
Voice has brought out the new D-501K hand- 
help, tiansistorized, speech clipping communi¬ 
cations microphone. It can easily be substituted 
for the original mike on most communica- 
cations equipment, and can deliver up to 
twice the “talk power.” The mike clips the 
loud, unimportant vowels to let the more im¬ 
portant consonants get through better. Power 
for the D-501K is supplied by a small, internal 
long-life cell which can easily be replaced. An 
internal control is provided for clipping depth. 
Price; $49.50. Contact Lynea Dalrymple at 
E-V, Buchanan, Michigan 2N107. 


VHP Associates 

\^HF Associates is adding to their line c 
\’HF equipment. Now in addition to thei 
varactor triplers, and converters for 432 me 
they’ve announced a superregenerative de 
tector-modulated oscillator transceiver for 42' 
me. It could provide a lot of fun for the UHI 
beginner or old timer. They also have an 
nounced a noise generator for the HF, VHl 
and low UHF range. Get the full infoimatioi 
from them: VHF Associates, P. O. Box 22135 
Denver, Colorado 80222. 



Tip Wrench 

G and G Tool Company has brought out ai 
interesting new gadget. It’s called the Tij 
Wrench and is used for tightening and loosin; 
hex and square nuts and bolts, and deep slottet 
machine and pan screws. You press the plung 
er head with your thumb to pick up the nut 
then the wrench holds it finnly wliile you fas 
ten it. The tool comes in four sizes for use witl 
nuts and bolts from no. 2 to no. 12. G and G 
P. O. Box 1005, Thousand Oaks, Calif. 

Ohio. 



Electro-Shield Noise Suppression Kit 
Estes Engineering is making the new Electre 
Shield noise suppression kit for mobile use 
It’s in semi-assembled form to fit a wide varie¬ 
ty of engines. The kit provides complete shield¬ 
ing and filtering for your car ignition system 
Installation of the kit is very quick and onl\ 
requires trimming of spark plug cables, attach¬ 
ing fittings at trimmed ends and inserting or 
engine. More information from Estes Engineer* 
ing, 1639 West 135th Street, Gardena, Cal¬ 
ifornia. 

Certificate Holder 

Tepapco has brought out the ideal match 
for their popular plastic QSL card display 
packets. Now you can protect your certificates 
and display them on the wall. Price is $1 for 
3 packets which hold 15 ceitificates. Tennes¬ 
see Paper and Box Company, P. O. Box 198, 
Gallatin, Tennessee. 
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.mperex Conduction Cooled 4CX250B 

Well, you can throw away those blowers 
3uVe been saving. Amperex has developed 
new type of tube that is good for 270 watts 
jtput (CCS) at 432 me with no blower, 
ater, or wide open space. It uses a new 
jnduction cooling system that uses a heat sink 
I dissipate power that doesn’t go out the 
sedline. The number of the conduction cooled 
2X2506 is the 8560. Amperex Power Tubes 
: Hicksville, New York, can give you more 
[formation on this interesting idea. 



|jOO MINIMUM PER TYPE AT THESE PRICES] 

1N34A 

1N60 

1N64G 

6.00/C 

6.00/C 

6.00/C 

1N87A 

1N198 

1N295 

12.00/C 
9.00/C 
7.00/C 1 

1 ALL DIODE ORDERS SHIPPED 

PREPAID 1 





SEND YOUR ORDERS TO ALCD LAWRENCE, MASS. 


All Nuvistor 6 Meter Converters 

*ModeI 6MC-N. A very compact low noise high gain converter 
using 4 6CW4's. Used by outstanding YHF’ers around the 
world. S/N 3 db. Gain 25 db @ 75 volts. 2^4 x 4 s 1% in. 
Any iU Special frequencies for police, commercial and CB 
available on order, .,., ....$7.50 pp 

From K8RZB: VY FB with my Coffins 75A3. 

^Standard 2 meter converter using 1 6CW4 and 1 6X8, 

Very low noise. Any if from 10 to 28 me . $7.50 pp 

from VE2AFG: Real good, 

^Cascode Nuvistor pre-amp. Only 2% x 2 In. 25 db gain. 
For 27, 50 and 144 me . $4.50 pp 

*Little Gem 6 meter e 3 :citeT and transmitter, 5 watts in, 3 
watts out. Uses S me crystals. Uses 1 6AU3 ...$7-50 pp 

All circuit boards wired and tested, less tubes and crystala. 
Please order direct from ad as we do not have a catalog. 

Gem Electronics 

Box 203 Treitiont City, Ohio 


Vacuum Nozzle 

The Radio Vacuum Nozzle is a semi-flexible 
lastic reducer to fit on the end of an ordinary 
acuum cleaner hose. It can be bent on the 
id to get behind and between parts on a 
lassis for cleaning out noise making dust. 
: is cast in one piece, so there are no parts 
> get mislaid, and can be hung on a peg- 
oard. Cleaning out a rig can more than pay 
)r it by boosting trade-in value. The price is 
Illy $1 postpaid in the U. S. from Grace 
pitz, Box 4095, Arlington, Virginia 22204. 



Ham Global Time Watch 

Here’s a useful product for the DX’er: a 
lobal wrist watch that will tell you the time 
aywhere in the world as well as giving the 
teal time. The Swiss-made jewelled move- 
lent is anti-magnetic and has a luminous dial, 
sweep-second hand and an unbreakable main 
pring. Price is $16.46 including FET from 
iordlung Radio Products, 7635 West Irving 
ark, Chicago, Illinois. 


MADISON ELECTRONICS SUPPLY 

SUMMER SPECIALS 

3 POSITION COAX SWITCH. Flat from 3 to 30 Me. 


ROHN TOWERS; 


300 Watts . 

C.D.R. ROTATORS: AR-22—SPECIAL 

TR-44—Heavy Duty . . 

HAM-M 

25G 10^ Section, per section 

25AG-3 Top Section . 

A' Base section {#25} 

15-G 10^ Section, per section 
Rohn 54' Crankup, complete .. 

10 element 2 meter beam, 13.5 db gain .... 

5 element 6 meter beam, 6 db gain 
HY-GAIN ANTENNAS: TH-3 3 element tribander 

TH-4 4 element tribander 119.95 ea 
TH-6DX G element tribander 139.95 ea. 


$ 4.95 ea. 

30.95 ea. 

59.95 ea. 

119.95 ea. 
18.25 ea. 
22.65 ea. 

8.50 ea. 

13.95 ea. 

179.95 ea, 

11.95 ea. 

15.95 ea. 

99.95 ea. 


Rotor cable for HAM-M and TR-44 
#14 Phosphor-Bronze guy and antenna wire 

^8/U Coax , . .- 

RG6/U Polyfoam 

RGS8/U and RG59/a ... . 

RG11/U . 

RGG2/U 92 ohm ■ ..... 

RG6/U 72 ohm silver plated ... 

COAX CONNECTORS: PL-259—35c; SO-239—35c; UG-175 & 

6/U—12c; TEE—$1.95; ‘N’ TEE—$1.95; 
Elbow—95c; 'N' Male—7Sc; BNC Male 
—50c; Male-Male—95c; Female-Female 
—95c; 6' 8NC-BNC Cable—$1.50 
Loading Coil 


13.00 c/ft. 
5.00 c/ft. 
10.00 C/ft. 
12.00 C/ft. 
5.00 C/ft. 
10.00 c/ft. 
5.00 C/ft. 
5.00 c/ft. 


“BUG-CATCHER” 

102" Stainless whip 
96" Fiberglass whip 
Bumper mount, Double chain . 
Bumper mount, strap type ... 
Body mount 
Heavy duty spring 
Chrome whip extensions: 6"—$1 
Turner 350C mobile mic ... . 


F 4 il’ i ■ 


35; 18"—$ 


16.00 ea. 

3.95 ea. 

6.95 ea. 
8.37 ea. 
6.95 ea. 
4,77 ea. 
2,04 ea. 
24"—$ 
6.95 ea. 

12.90 ea. 


Turner 333 mobile mic . 

Mobile antenna tuner motors, 12 VDC, 

reversing .. 

Nickel-Cadmium (NI-CAD) Batteries: 

1.2V 2 Ampere-hours . 1.95 ea. 


2.95 ea. 


1.2V 6 Ampere-hours 

1.2V 80 Ampere-hours 
Single Copy teletype paper, large roll 
Relays, 115 VAC, DPDT, lOA. 

1508 McKinney 

713-CA42668 

AIL PRICES F.O.B. HOUSTON, TEXAS 


2.95 ea. 

. 9.95 ea. 

1.25 ea. 
1.50 ea. 

Houston, Texas 






















































MOTOROLA FM EQOlPMENT SCHEMATIC OIGEST 

Contains o comprehensive collection of Motorola 
transmitters, receivers, power supplies, and inter¬ 
connecting diograms for Motorolo FM equipment 
monufoctured between 1949 and 1954, Covered ore 
crystal formulas, crystal correlation data and basic 
alignment instructions, 

92 pages Price $3*95 pp 

TWO WAY RADIO ENGINEERS 

1100 TREMONT STREET 
BOSTON 20, MASSACHUSETTS 



AMERICAN 

MADE 

WHILE LIMITED 
QUANTITY LASTS 

^ 9 


TRANSISTORS 


SPECIAL LOW PRICE ONLY 


A fortunate purchase allows us to offer these high 
priced computor grade transistors at such ridiculously 
low prices. All are mounted on printed circuit boards 
along^ with assorted components such as ^resistors, 
capacitors and a host of other surprises. You pay only 
for the transistors, other parts are FREE! 

BUY 100 FOR $4,00 or 1000 FOR $35,00 PREPAID 


... NOW TAKE ADVANTAGE OF THIS SPECIAl PRICE 


SEND YOUR ORDERS TO ALCO LAWRENCE, MASS. 


ARROW SPECIALS 


Panadapfer— 

IP69C/ALA2. See 

June 

1964 issue 

of 73. 

New with 

tubes 

$22.50 


Used with 

tubes 

$17.50 


Collins—Single Side Band multiplex generator us¬ 
ing mechanical filter FS4Z-2 or similar. With 
schematic and data, $22.50 


APX6—Transponder for 1215 me. Excellent less 
tubes, 40#, $7,95 


2C39A—-Tripler cavity—less tube, $3,95 

2500—Cavity tuner for IB40, 1B43 and 1B37. New, 
less tubes. $3.95 

4t6B—Cavity complete with 416B tube. $12.95 


Nicad Batteries 

1.2 v-4 amp hour capacity. $1.49 per cell. 

Battery of 24 per above in metai container $31,00 
1.25 v-20 amp hour capacity, $3.75 per cell. 


Silicon Controlled rectifier GEC40B, 25 amp. $3,95 
Silicon top hat. 600 piv-200 ma, $,39 

Selenium rectifier, 30 v-1 amp. $*49 

Selenium rectifier. 52 v-2 amp. $1^*79 

Diodes—assorted—all new, 10 for $1,50 


LM—Frequency Meter 125 to 20000 Kc—Complete with 
original Calibration Book in excellent condition. $47.50 

ARROW SALES-CHfCAGO, INC. 

2534 S. MICHIGAN AVENUE 
CHICAGO 16, ILLINOIS 
Send for Cafolog #131—FREE— 


FM Schematic Digest 
Amateur FM activity on the VHF bands h 
increasing at an incredible rate. There are s 
number of reasons for this, not the least being 
the availability of surplus commercial FM geai 
at prices so low as to make you blush. An im 
portant help in getting this fine gear on thf 
air is the new Motorola FM Schematic Diges) 
that gives you the complete information or 
adapting Motorola gear for ham use. It s avail¬ 
able from Two Way Radio Engineers, HOC 
Tremont Street, Boston 20, Mass, for onl; 
$3.95 postpaid. 

Photocell Applications 
Rufus Turner has been at it again. He’s go 
out a new book that gives many simple anc 
complex applications of the many photocell: 
distributed by Lafayette Radio. The 84 pag< 
book is called Photocell Applications and i: 
available from Lafayette for only $1.50. You’l 
find it very interesting. 

Mobile and Marine Station License 

Manual 

Leo G. Sands’ new Mobile and Marine Sta 
tion License Manual published by Sams wil 
be of great interest to many hams. Though i 
is not directly concerned with amateur radio 
many hams work with or would like to worl 
with commercial two-way radio. This book an 
swers virtually all of your questions aboii 
station licenses, type-acceptance, equipment 
standards, allocations, etc. A copy plus a com 
mercial license could provide significant span 
time income for the knowing ham. $6.95 fron 
your local distributor. 

Getting Started 

Rider’s Getting Started in Amateur Radii 
by W2PIK and W2MDL will answer many o 
the questions that newcomers have about am a 
teur radio and will help them get their li 
censes. It covers learning the code and theon 
and regulations for the novice and genera 
exams. A few of the regulations may b 
changed by the FCC soon, but that will affec 
only a small part of the book. One of thi 
appendices include FCC regulations. $2.9f 
from your local distributor. 

Charts and Nomographs 
Some hams seem to have a dread fear o 
math. Others don’t mind it, but try to avoi( 
lengthy calculations. Allan Lytel’s Handbooi 
of Electronic Charts and Nomographs solve 
both of these problems. It contains 58 elec 
tronic and mathematical charts and nomo 
graphs that will give you answers to you 
electronic questions with shde-rule accuracy 
in the time it takes to draw a line. Price i 
$4.95 and it’s available from your distributor 


































A New Book Published by 73 



This book, the first on parametric amplifiers for the 
ham, is written for the average amateur and explains in 
simple language how they work, how to build your own 
for the various UHF bands, and how to tune them up. 
Parametrics have helped UHF move into the space age, 
but don't forget that the first working parametric am¬ 
plifier was buiit by WIFZJ and worked on six meters. 

Order this book direct. $2.00 postpaid, or from your local 
parts distributor. 

73 Magazine Peterborough, N. H. 


INCENTIVATE! 

Subscribe to 73 — $4 a year from 73, Peterborough, N. H. 


HYE-QUE AKTENKA-FEEDLINE COKNECTOR 

New molded |>1astie*and-metal 

fittint provides: coax feeder connec*- 
tlon, heavy copper leads 1e elements, 
antenna center support, Hye-Que I 
Connector fits standard PL259. Rein¬ 
forced, weather protected, ultra-effi¬ 
cient, At your ham steror or $2,95 
ppd. Companion insulators, 2 for 99c 
ppd. Includes complete instructions. 

BU0WI6 MFC. CO., P.O. Box 97, Ramona, Calif. 92065 

HELP WANTED 

No pay, just rooitn beard and lota of fun Tor healthy, 
sironx younx hams who would like to help out at the 73 
Hamfest on July 4lh, We*H want you here the morning of 
July 3* but don't come vrithout an okay. We don't have ac¬ 
comodations for too many . . , 

Remember—Write first: 

73 Hamfest Peterborouith, N, H, 


VHF-UHF 


Converters and Preamps for 50 thru 432 Me. 

Write for literature. 

Send for a sample copy of the VHF’er, the 
only niaga 2 ine for VHF and UHF hams. 
Parks Electronics, Rt. 2, Beaverton, Oregon 



EICO Full Line Catalog 

Many new products are featured in the new 
1965 EICO Full-Line catalog. The 36 page 
catalog is completely new in style for better 
readability and convenience. It contains well 
over 200 pieces of ham gear, test equipment, 
Hi-Fi gear, etc. Every piece of equipment in 
the EICO line is included and described in 
depth. You can get a copy from EICO, 131-01 
39th Avenue, Flushing, N. Y. Tell ’em 73 sent 

vou. 

* 



Toroid Baiun Kit 

Ami-Tron’s new Toroid Baiun Kit will make 
a broad band (80-6 meters) 1:1 or 4:1 im¬ 
pedance ratio baliin good for 500 watts or 
more. It will give you an improved match for 
beams, quads, vees, windoms, dipoles, etc. The 
kit includes a ferrite core balun, lots of #14 
Formvar insulated wire, and complete instruc¬ 
tions. Price is $5. You can get more informa¬ 
tion from Ami-Tron Associates, 12033 Otsego 
Street, North HolK'wood, California. 


ALL BAND TRAP ANTENNA ! 



Reduces Interference and 
Noise on All Makes Short 
Wave Receivers. Makes World 
Wide Reception Stronger. 
Clearer on All Bands I 




For ALL Amateur Trans-^- 
mitters^ Guaranteed for 600 
Watts AM 1200 SSB Pi* 
Net OP Link Direct Feed. 
Light, Neat, Weatherproof. 


Complete as shown total length 102 ft, with 96 fL of 72 ohm 
balanced twinliiie, Hl-impact molded resonant traps, (Wt. 3 
ox I' X 0* long). You lust tune to desired hand for beamlike 
results. Excellent for ALlr world-wide ihort-wave receivers and 
amateur transmitters. For NOVICE AND AUj CLASS AMA* 
fRURSi NO EXTRA TUNERS OR GADGETS NEEDED1 
Eliminates 5 separate antennas with excellent perforinanee 
guarant^d. Inconspicuous for Fussy Neighborhoods! NO HAY¬ 
WIRE HOUSE APPEARANCE I EASY INSTALLATION! 
Complete Instructions, 

75-40-20-15-10 meter bands. Complete __ $15.95 

40-20-15-10 meter, 54-ft, (best for swl'i) Complete -$14.95 

SEND ONLY $S.OO (cash, ck,, mo) and pay postman balance 
COD plus postage on arrival or send full price for postpaid 
delivery. Complete installation & technical instructions fur- 
niihed. Free information on many other 160-6 meter antennas. 

Available only from: 

WESTERN RADIO * Dept, A7-7 « Kearneyp Nebraska 



SEND YQUR ORDERS TO ALCD LAWRENCE, MASS 
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22'er 


TWO METER 
TRANSCEIVER 


RECEIVER: Special triple conversion design. Selec¬ 
tivity obout 10 KC at 6db and thon 16 KC 

of 50 db. Tuning diol colibroted 144 to 148 MC, 
Adjustoble Squelch. TRANSMITTER: Rush to Talk, 
Straight through final amplifier with xtol controlled 
IS Watt input, self-contained Supply for AC & 12 
Volts D C* 

IN STOCK: Net $239.50 
Clegg Mike $10.SO 


ALSO IN STOCK: Venus 6 meter SSB Tronscelver 
$495.00, Apollo 6 meter LIneor Amplifier S247.50, 
Interceptor B 6 & 2 meter Receiver $495,00. 




Used Equipment Special" 

Clegg 99'er S 79.95 

Clegg Interceptor 249,95 

WRITE FOR LATEST COMPLETE LIST 




RADIO 


P.O. BOX 3T2 xA, CONCORD, N. H 

603-225-3358 


TELETYPE 

Model 14, w/sync motor .$ 39.00 

Model 15, w/sync motor end p.s. 75.00 

Model 19, w;sync motor and p.s.. 125.00 

Model 28, checked out, guaranteed .. 300.00 

Reperforator, trans., dfst.... . 55-00 

Synchronous Motors .. 7.50 

Transmitter, distributor, sync motor . 39.00 

CONVERTERS 

CV-57, freq, shift . ....$ 75.00 

CV-60, Audio . . . . . 125.00 

CV-89, Audio . 150.00 

LAB EQUIPMENT 

STODDART FIELD STRENGTH AND NOISE METERS 

URM-6, 15 to 600KC, Comp. , .$ 650.00 

PRM-1 (NM20), 150KC to 25MC, Comp. 650.00 

URM-17, 375 to lOOOMC, Comp.. 650.00 

FREQUENCY METERS 

USM-29, Digital Type .0001 accuracy . 650,00 

15KC thru 30MC, below 15KC to 300MC with harmonics 

LM-20 & 21, 125KC to 20MC, like new . 75.00 

LM-Various Types, 125KC . 50.00 

VTVM 

H 'P 400 A ..$ 39.95 

H'P 400 C . . .. . 59.00 

Ballantine ,300 . 39.95 

H/P 415 A, S.W.R. Bridge . . . . 39.95 

Tube Analyzer, USM-31 Weston Model 686, Type 10 195.00 

Signal Generators, Oscilloscopes, Power Supplies and many 
other types of Lab Equipment In stock 


RECEIVERS 

RBA w ps 15-600KC .$ 45.00 

RBB w ps 500KC to 4MC ... . 45.00 

RBC w ps 4 to 27MC ... ... 45.00 

All merchandise fully guaranteed. 

Prices F.O.B. Hempstead, New York 


COMMUNITY ELECTRONICS, INC. 

516 Ivanhoe 5*00SS 

372 Fulton Avenue, Hempstead, New York 11550 


W2NSD from p. 4. 

langement. The car was waiting for me in 
Frankfurt and I drove it from there down to 
Ctuttgart, Ziuich, Luzern, Geneva, Turin, Ven¬ 
ice, Trieste, Zagreb, Graz, Budapest, Vienna, 
Prague, Nuremberg, Warzburg, Hannover, and 
left it at Hamburg for shipment back to Boston. 
About 3000 miles. 

Due to the hospitality of amateurs along the 
way and the inflated price of the not yet 
imported VW, my trip probably cost me less 
than $200. You know, Cowan is right, I am 
ti^t with a dollar ... he says (I hear) that 
NSD stands for Never Spend a Dime, ThaPs 
me. 

Besides putting me even further back in 
answering my mail, the trip was a bit of a 
vacation and immensely valuable in moving the 
Institute of Amateur Radio ahead. Rather than 
go into a long hassle on the politics of amateur 
radio, I will start things moving and see if 
we can’t get some valuable progress before 
ARRL can tlirow a wrench in the works. 

One of the most encouraging things that 
happened during the trip was my visit to 
Geneva for the centenary celebration of the 
ITU wherein I had an opportunity to talk 
freely with amateur representatives of many 
foreign countries. I am very happy to report 
that the U. S, stands just about alone among 
the major amateur radio countries of the world 
in its lack of action toward the survival of our 
hobby. I don’t think I can even express in 
words the concern that other countries feel 
over this unhappy situation. I found the in¬ 
fluential amateurs in these countries to be most 
anxious to be cooperative . . . and this, amaz¬ 
ingly enough, also includes some of the “iron 
curtain” countries. 

The ARRL, by the way, was conspicuously 
absent in representation at the ITU affair, 
though I did work Dick Baldwin on 20 meters 
from 4U-ITU. ARRL’s absence did not go un¬ 
noticed . 

As time and space permit Ill try to cover 
some of my interesting visits. My return just 
before final presstime prevents me from carry¬ 
ing on at length this month. Count your bless¬ 
ings. I must tell you that my short visit to 
Yugoslavia, Hmigary and Czechoslovakia have 
whetted my interest in a visit to the Soviet and 
a meeting with some of the hams there. Many 
of them called me during my two week spree 
on twenty before the trip and said that they 
read 73 and hoped that I would make plans 
to visit. 

This tiavel stuff is headv ... I start dav 

r dP 

dreaming. I could fiU a lot of space here uath 
my supposin trips. I should keep my feet on 
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the ground and my butt in my office chair and 
work at 73 but I do hke the idea of visit¬ 
ing UA-UQ-UR, or even more fastastic, team¬ 
ing up with some similarly naive ham for 
a drive in a rugged car from Tangier down the 
west coast of Africa to Capetown, operaring a 
ham rig in as many spots as possible. Those 
Land Rovers aren’t very expensive in England 
and could probably be sold for a good part of 
the price in South Africa, I’ve talked with quite 
a few hams who live along the way and they 
say it can be done. Td sure like to get a 
chance to talk personally with the government 
radio authorities in a lot of those countries 
and tell them how wonderful amateur radio 
is and what a great thing it would be for their 
country if they would encourage it there , , , 
and how we will help them to do this. 

Aren’t dreams fun? 

WAZ et a I 

One thing that seems to be worrying the 
certificate hunting crowd is what will happen 
to the various commercial awards that CQ 
is selling such as WAZ, USACA, and all that 
if CQ should decide to stop selling them or 
perhaps go out of business. Since these awards 
are copyright by CQ there is no way that they 
can be perpetuated by any other magazine or 
organization. 

Clubs 

It would be more than prudent to have your 
club secretary write to 73 for our special Club 
Plan. This unusual offer combines a special low 
introductory subscription price to 73, cash for 
the club treasury and free books for the club 
library or to be given away as door prizes at 
meetings. 

Channel A 

Let’s get those CB rigs up on ten meters 
and bring our ham band back to life. The na¬ 
tional calling frequency is 28.6 me. When that 
gets crowded we'll go up to 28.65 and 28,7 
me. The first response to this plan has been 
enthusiastic. How about it, will I see you there? 

VHFer 

The VHF contingent of amateur radio is in 
luck. Loren Parks K7AAD, of Parks Labs has 
put together 6up and the VHF’er (previously 
published by a VHF manufacturer in Michi¬ 
gan) and came up with a fine monthly VHF 
magazine. The subs are $2 a year for those 
of vou who were not subscribed to either of 
the parent publications. Write VHFer, Route 2 
Bo.x 35, Beaverton, Oregon. I suspect that 
everyone but Loren will benefit from this new 
arrangement. Send him articles and subscrip¬ 
tions. . . . Wavne 
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I HIT THE JACK-POT, LATE TYPE “JUNQUE" 
AT ROCK-BOTTOM PRICES—SAVE. 

TA HI ABLE CAPACrrOBS—Clieese sttcers to &ub*iniiiiiiture. 
EFJ tOOD^Oji single 100 mmL OOOOr $4.50 

CAJtDWELL, dual 4 iQ 20 mmf/see* 2000v 12,00 

EFJ 167-302* 5 to 50 intnT/sec differential 7§c each, $4/$3.00 
EFJ 160-102, sub-mlnlature 1.5 to 5 mmf 50c each, 4/$l,75 

EFJ it 160-104, l.S to 8.7 mmf 69c ea,, 3/$l,95 

EFJ it 160-110, 2.7 to 19.6 mmf, for printed circuit 

hoards, dual screw driver adjufst 69fi ea., 3/$l,95 

EP“'J it 100-205, 1.5 to 5.1 mmf/sec* butterfly $L00 ca.j 4/S3.75 
CARDWEIJ.., 2.8 to 27.S mmf/see, butterfly $1*00 ea., 4/$3.75 
6 meter, slui? tuned coll, ceramic, brass Insert, 

.2 to ,25 Jnicrehenry, tunes 6 with 50 to 00 
mmf 39e ea.. 3/$EJ0 


Hljfb Capacity Eleetrolytlcs 

80 mfd 450 Tdc_ 1 in. dia* 3% i 3%. Solder 
bole mount $ I 

125 mfd 350 t DC, 1%'d x 3' S!.25 

2500 mfd, lOOv DC, 244'd % 444' $1-65 

4250 mfd. 50v DC, 344'd x 344* Si.25 

12.500 mfd 15t DC 2'd x V $1,75 

1200 mfd 25V DC 144'd x 5^4' 69c 

1000 mfd 15v DC IH'd x SOc 

1000 mfd 15y DC 144M x 344" 5Gc 

5000 mfd 35 vdc* 2 dla. x 444. Solder term 
500 mfd 200 vdc* 2 dla. x 444 p Solder terra 
250 mfd 350 rdc* 2 x 444- Screw term. 


term, single 
,65, 4/S6,25 
ea.* 4/$4,50 
ea., 4/$5;25 
ea., 4/$4.50 
ea., 4/$6.50 
ca.r 3/$l.95 
ea., 6/S2.75 
ea., 6/$2.75 
50c, 4/$L7S 
79c, 4/$3 
79c, 4/$3 


• take*outf(-gfM>d. Others BRAXD NEW. 

SAVE YOUR LOOT, 1*11 hare a wagon load of GOODIES at 
Jacksonville, III. July 11: Palmyra, It!. July IS; and 
Turkey Run. Ind. July 25. 


All orders, except in emergency or I'm at a hamfesi, shipped 
same day received. For free *’GOODIE*' sheet* send self ad¬ 
dressed stamped envelope—PLEASE* PLEASE—include suffl* 
clem for postage & Insurance. Any excess returned with order. 

B G Electronics 

Telephone 312 CAIumet 5-2235 
2333 S. Michigan Ave* Chicago, lllmoU 60616 


























































VHF 

BUI Smith KfliCER 

1301 Cfiurchi’l Ave. 

Sioux Falls, S. D. 

OSCAR III is still circling the earth opening the door 
of space-age amateur radio wider* After over one-thou¬ 
sand orbits the 144*850 beacon continues to send back 
Hi's and telemetry indicating a battery voltage of ap¬ 
proximately 4 volts* 

A wealth of information has been, and is being, ob¬ 
tained. This is the topic of this month^s column* 

I attended a recent VHF dinner in the Twin Cities 
where WB6JZY, a Sylvania engineer and avid OSCAR 
Association member, spoke* In brief, this is what he said; 

OSCAR III was one of nine satellites ejected from the 
single launch vehicle* The number was a new record 
from one vehicle. The other eight satellites were govern- 
mentaL Tlicir purposes were not disclosed and pictures 
of the launch were not allowed. 

An apparent miscalculation placed the satellite in an 
orbit about twice as higli as planned, and right in the 
middle of the Van Allen radiation belt* This, coupled with 
one of the largest solar dares in recent years shortly after 
the launch, probably explains the premature failure of 
the translator* 

The extra height of the orbit accounted for the repeated 
signals being weaker than expected. The additional signal 
loss was about 12 db* 

It is believed the 144,950 me beacon never functioned 
because of a collision with one of the other satellites at 
ejection breaking off the steel tape-measure antenna. 

The QSB is thought to have been caused by one, 
and/or, tw'o things* The satellite should have been ejected 
in a stabilized orbit but apparently the tension of the 
ejection spring or the collision with another satellite 
caused OSCAR to pitch at one rpm. 

The rapid build-up, and sharp cut-off, of the white noise 
has been blamed on insufficient isolation between the 
input and output of the translator* Needed was about 
1J8 db of isolation* This amount was never obtained* 
Probably more efficient shielding or more than 800 kilo¬ 
cycle separation in the input and output channels would 
help. This lack of isolation caused the translator to feed 
white noise into the 144*1 input stag, the noise was then 
sent back into the output, building up in strength until 
it saturated, broke dowm, and then the process repeated 
itself* 

OSCAR IV is ready to go up at anytime and is identi¬ 
cal to IIL It was Ill's back-up and was also taken to 
the launch site. The Association says they will probably 
launch it sometime in early fall* I am betting it will be 
re-worked some before they do, however. 

Plans are already underway for OSCAR’s V through X 
and the Association is looking for suggestions on what to 
do with them* Suggested so far liave been 432 beacons, 
1296 beacons, cross-band translators and the like. They 
want to know what YOU w^ould like up there* 

There is also a possibility that future satellites wdll 
have an OUTPUT power of 12 to 15 watts* Space has 
been offered on one of the new nuclear-powered satellites 
and the povi'er is available for a nuclear powder OSCAR, 
no less! 

Most of the parts that went into OSCAR'S III and IV 
were donated by various conipaiiies because of company 
interest. The rest of the expense—and it was terrific— 
w^as borne by the Association. The Association is NOT 
soliciting donations to help out on future projects, but 
I'm sure they w'ouldiPt turn them clown* It is the least 
WE can do. 

Much has been said and discussed about the types of 
antennas that were used. Success was had with most anv 

IP 

type, but circular polarization with an elevation ability 
paid off the best in the opinion of the Association and 
others who were set up to make checks through switch- 
able polarization on given passes* 

Circular polarization is not new, but it has not been 
used to any great extent in amateur circles until recently. 
There arc several means of generating circular polariza¬ 
tion and knowing little about this myself, I have asked 
for assistance from several of those who do. 

W(iLER is one of these. John has made available in¬ 
formation on this topic and some of his ideas, along with 
those of some others, should be in the August issue. 


W0CUC and I are in the process of building and testing 
several systems* I had hoped to have it ready for this 
issue but do not feel that we have it to the point where 
we could present it in proper fashion* The August issue 
sliould allow time for those of you who are interested in 
constructing a circular system in time for OSCAR IV, 
Also being tested is Gain, Inc.'s commercial antenna with 
selectable horizontal, vertical, right and left hand circular 
polarization* (Ed. note: Cush-Craft makes one, too.) The 
results of these tests will also appear next month* 

Several letters have been received from those of you 
who are just starting on VHF, From the questions that 
have been asked it would appear that those of us who 
take pen in hand have been badly overlooking the new¬ 
comer. 

This is a problem I hope to lessen with information 
primarily directed at the newcomer in the form of an 
article. 

Also, I am wide open for suggestions and am looking 
for additional column material in the form of short con¬ 
struction articles, handy gadgets, measuring noise figure, 
pre-amps, improving converter, receiver and transmitter 
operation and so forth. Some of these seemingly minor 
things to us may be just the thing someone else is look¬ 
ing for_ How about it? 

* * * K0CER 


9 SEMICONDUCTORS 


Paul Franson WAICCH 
Peterborough, N. H. 

The first item this month is a slight goof last month. 
The 2NJ478*s are NPN, not PNP as shown in the 
schematic. The polarity of the supply voltage is shown 
corrcctly- 

Because of delays m getting the transistors and being 
sidetracked on other matters, I am not ready to report 
my results on the 2N347S converter I built* However, 
WlOOP, who is accepted as fhe converter man in these 
parts, has been working extensively with 2N347S’s and 
reports that he is down to a 5 db noise figure with a 
3-cavity filter followed by 2 rf stages and a mixer* The 
cavities are for selectivity but do degrade the noise figure 
slightly. Hank has a single input cavity preamp in front 
that brings the works down to 3*6 db* We hope to have 
the details on this in 73. 

The 2N3478's aren’t just good for amplifiers, of course. 
It may be sacrilegious to some to use low noise am¬ 
plifiers as oscillators, but they are inexpensive and perfect 
for oscillators, crystal oscillators and multipliers—though 
an Aniperex IN3182 variable-capacitance diode (Le., varac¬ 
tor) at 88c makes a fine multiplier and is a little simpler* 
I built a little emitter-dip-oscillator using a 2N347S to 
simplify construction of some 432 me equipment* My old 
GDO is rather bulky* You take the coils to it, not it to 
the coils* Most transistorized dip meters use a small 
diode detector for sampling the rf to give an indication 
of resonance. I find it easier to measure the emitter cur¬ 
rent* A class C oscillator draws less current when it’s not 
oscillating—or at least not oscillating as vigorously when 
it’s coupled to a resonant circuit of the same frequency 
which absorbs part of the energy. 

We’ve had a number of questions about varactors, A 
number of companies make them: Motorola, TRW, Micro- 
wave Associates and Amperex seem to be the most popular 
with hams. High power varactors are expensive compared 
to the surplus material most of us are familiar with, but 
they ore very economical compared to the new tubes, 
sockets, power supplies and modulators that can be used 
to get on 432 me* For instance, the 432 me rig in the *64 
AR.RL Handbook uses tw'o 6939’s at $11.90 apiece for 
about 5 watts on 432* By comparison. I’ve been using 
the Amperex H4A (1N4885) which sells for only $15 
retail. It*s good for 13 'watts of CW output at 432 and 
is the cheapest high power varactor I know of, I’m using 
a circuit similar to the one by W9SEK in the March 
73. There were other articles about varactors in the 
October '64 75, by W60RG, October *62 QST by WlOOP 
and January CQ, 

One of the handicaps to high power transistor rf 
stages (other than the price) is the problem of getting 
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decent gain at the 13.5 volts available in most mobile 
applications. You either have to use a number of tran¬ 
sistors in parallel with extra drivers or use an inverter 
to furnish a higher voltage. Motorola has been interested 
in this problem because of their prominent position in 
the mobile communications field. They've developed some 
new rf power transistors C2N37t7 and 2N3718) made for 
operation from car batteries. They’re expensive and work 
better at 25 volts than 13.5, though. Maybe cars wOl 
double their voltage again. 

Another aspect of the same problem is the high DC 
current required for high power inputs at 13.5 volts* 
50 watts at this voltage requires almost 4 amps. That 
takes a bulky tank. Compare that to the 1/lOth of an 
amp at 500 volts a typical tube would use. But tubes do 
require filaments. A satisfactory solution is mstant-heat- 
ing tubes, such as the extensive line that Amperex makes. 
They use 1,5 volts for the filament rather than 13.S volts 
since the lower voltage makes a more reliable filament. A 
one or two turn loop around the toroidal power supply 
core as in HV rectifiers in TV sets takes care of the 
filament. The new Transcam transistorized SSB trans¬ 
ceiver uses a pair of 8042’s—the instant heating equivalent 
of 6146's, 

Here’s a rather dramatic example of the advantages of 
the new cheap consumer transistors that I've been dis- j 
cussing the last few months. The 2N918 is a good old 
reliable NPN UHF transistor that has been around for 
quite a while. It appears in many applications bulletins 
because it works well as an amplifier and oscillator, as 
in UHF TV. It ought to. It sells for $14.20 (Motorola). 
The new Motorola MPS91S is similar except for higher 
dissipation and lower temperature rating and is made for 
the same uses. But it's in a glob of plastic instead of a 
hermetically sealed case. Price is $1.35 for one. The 
newer MPS3563 at $1.20 ts made for the same purpose. 
Either would be excellent for dip-meters, mixers, VHF 
amplifiers, etc. Other transistors in this Motorola line are 
the HPN MPS2923-5 at 65c to 7Sc for low-level // and 
ludio uses. 

I said last month that I'd try to explain the common 
transistor parameters this month, but it looks as if I'm 
running out of space. I'll try again. 

Someone wrote in to ask where you buy the transistors 
['ve been mentioning. You don't buy them from the 
Tianufacturer. You buy them from industrial wholesalers, 
N'ewark Electronics in Chicago will send you their fat 
catalog with both ham and industrial listings including 
iiany of these transistors if you mention 73. Be sure to 
?et it. Other mail order distributors such as Lafayette 
ind Allied and large local ones carry them, too. In some 
:ases, they don't list the transistors in the consumer 
catalog you get when you send in the coupon in Popular 
ihctfonici, but they still have them hidden in their in- 
lustrial catalogs. They love to give away the consumer 
:atalogs-—that's why they don't advertise in 73; you've 
ilready got the catalogs and don't need to write for an- 
jther—but they are a little more stingy with the industrial 
mes. You normally need letterhead to get the industrial 
catalog. Also, Poly Paks, Alco and Transistors Unlimited 
ind other mail order companies often have the older 
ransistors at good prices. 

Don't forget to write. 

. . * WAICCH 


Corrections 

On page 52 in the June issue, the B_|.^ is grounded 
11 the schematic. Don’t do that. 

On page 82 in June, remember that the plate cir- 
uit isn't really grounded. There is a blocking capacitor 
t the cold end of the line. 

On page 88 in June in the schematic, the transistors 
hould be indicated as NPN. The supply polarity is 
liown correctly. 

In the May 73, there is an article entitled the “Con- 
tant Gain Audio System." A better title would be the 
‘Constant Output Audio System." 

Also in May, in the article on Log Periodics: 
^age 62, second column, (the mean spacing factor) 
quals T (tau) not y T. On page 63, second column, 
i/a is 300 at 52.5 me, not 600. This will change a few 
limensions in the example. Also on page 63, first column, 
^a = 120 (Loge li/a '—^ 2.25) ohms, not h/a 2.25, 
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4X150A Pullouts, Guoranteed Good $3,50 

43X300A Pullouts, Guaranteed Good $11,50 

7457 RCA Pullouts, Guaranteed Good $6,50 

2 Meter Boitcf Pass Filter, Coax, Hi-Q, End TVl 5,95 
Sorkes Torzion F-6 Sil. Rect, nN24S4) New, 

600P)V, 750Ma. . 10 for 3.75 

MicroammeterSf 2", 0-500 microamp 2,25 

4" Nationol "Velvet Vernier" Diols, Good, Used, 

5 to ? Ratio 1 -^5 

Dial Plotes, 1 Yo" alum. 1-100 in ISO de¬ 
grees 1,00/ doz. 

Dial Plates, 1%:" alum, unmorked 50c/doz, 

JRD Piston trimmers, QS-173^ Panel Mt., 0.6 
to 5.5 mmf, $8.25 value each. New, Orfgmal 
pack ^0 for $9.00 

Speaker Grills for 3" speakers, perforoted 
aluminum, gray, 3%" by 4ys" overaM, 
gummed back ^ for 50c 

Government Warehouse# Inc. 

264 Shrewsbury Ave., Red Bank, N. J. 


RADIO TELETYPE EQUIPMENT 

Teletype Models 14, 15, 19, 20, FRXD, 28, Klein- 
sclmiidt printers- Boehme CW keyers^ Radio Re¬ 
ceivers Collins 51J-3, 51J-4, R-390, R-390A, R-391, 
Hammarlujid SP-600JX, Frequency Shift Convert¬ 
ers 

ALLTRONICS HOWARD CO, 

Box 19, Boston, Mass. 02101 Tel. 617-742-0048 



GUARANTEED RECONDITIONED 


HAM GEAR 


PKon*; (4T5) 
0* 2-5757 


WRITE NOW 
FOR MONTHLY 
FLYER. 


999HOWARD AVE-BURLINGAME, CAL. 

































































URGENT, NEED IMMEDIATELY 

Very high prices paid. Freight prepaid. AN/GRC: PRC; 
APR; APN; ARC; ALT; URM; UPM; TS. We also 
buy all military and commercial test, radar, and com' 
muntcation equipment. 

CALL COIZeCT. rr C 05 Tj' YOU NOTHING TO 
HEAR OUR HIGH OFFER. 

SPACE ELECTRONICS 

4178 Park Ave., Bronx, N. Y. • (212) CY 9-0300 



This is the most complete book on the subject. 
Written for the beginning TT'er os well os the 
exF>ert. Pictures and descriptions of all popular 
machines, where to get them, how much, etc. 

"7 3 k.A * $2.00 

/a Magazine 

Peterborough, N. H. 




★ Price—$2 per 25 words for non-commercial 
ads; $5 per 25 words for business ventures. No 
display ads or agency discount. Include your 
check with order. 

★ Type copy on standard size paper. Phrase and 
punctuote exactly as you wish it to oppear. 
No all-capital ads. Include your signoture with 
order. 

★ We con only accept ads related to ham radio. 
We will be the judge of suitability of ods. Our 
responsibility for errors extends only to print¬ 
ing a correct ad in a later issue. 

★ For $1 extra and on SASE, we con mointain a 
reply box for you. 

★ We cannot check into eoch advertiser, so Caveat 
Emptor . . . 




For A 
Limited 
Time 
Only.,. 


The Following 

EQUIPMENT AVAILABLE 


HUGE SAVINGS! 


BEUKIT TRANSISTORIZED 
TV CAMERA KIT 


Compfetc with Vidicon 
(Less Lensl Reg. $351 


90 


VTR-700 

MODIFIED TAPE RECORDER 


Wired 


^550 


00 


WESGROVE 

VIDEO TAPE 
RECORDER 

VKR-500 Kit Form 


427 


Afl Prices Above F.O.B* Boyonnij N. !• 

for Full 
Information 
Write to; 

■ 

R. A. F. Ien TER PRISES 


Dept. H 

32 EAST 22nd STREET 

BAYONNE, N. J. 07002 

Sole OrfTriliutori for BroloN 
EleCffOniCf, fngfond. 
Complefe fine of Vidlea 
Comerot and lenses^ 


PRECISION COAXIAL TERMINATIONS^Extrerad> 
low VSWR from d*c to 1300 me. Maay uses. Send foi 
brochure PTC-l. Radiation Devices Company, P, O. Boj 
8450, Baltimore, Md* 21234. 

CONVERTERS $10 and up. World's largest selection ol 
frequencies. Ham TV vidicon cameras and parts at low 
factory-direct prices. See them all now in our full page ac 
in this issue. Vanguard Labs, 190-48 99th Ave., Hollis 
N. Y. 11423, 


WANTED: 500 cycle mechanical filter for 7SS1, F455Q5 
526-936-700, W4NJF, 421 Saddle Rock Rd,, Norfolk, Va 
23502. 


O^MALLEY 572-B’s. Replace Sll's. 160 watt plate dis 
sipation. Check with order $9.95 plus postage, Lorel 
Distributing Co., 52 Houston St., Newark, N. J. 07105 
Phone 20L624-5338. 

SPRINGFIELD ARC HAMFEST* Springfield, Ohio 
Clark County Fairgrounds, Sunday, July 18. Progran 
Tvill feature talk on Ham TV by K8AOH, Contac 
WA8FZS, 212 Galewood Drive, New Carlisle, Ohio- 

BOWLING GREEN-JACKSONVILLE HAMFEST 
Morgan County Fairgrounds, Sunday July IL Jacksonville 
Illinois. 

INTERNATIONAL WATERTOWN-GLACIER HAM 
FEST, July 17 and IS, Watertown Lakes Park, Water 
town, Alberta. Box 223, Red Deer, Alberta, 

OAK RIDGE ROC PICNIC, Cumberland Mountau 
State Park, July 17-18, For more information, writ* 
ORROC, Box 291, Oak Ridge, Tennessee. 

HQlSOAc Almost new. $300 or exchange for HQl70A/i 
VHF. WB2EAO. 257 Maple Street, Secaucus, N. 1 
201-867^5612, 

El MAC 4-1000A air system socket and filament trans 
former. Trade for VHF or UHF goodies. Also larg 
box of radio junk for nearby novice with more time thai 
parts or money. WAlCCH, 1 High Street, Peterborough 
N, H. 

WANTED: Frequency converters or plug-ins for 10 m 
electronic counter. Any condition- W4EWC, 989 Echles 
Memphis, Tenn. 

DARA-AUCTION July 17, 11 AM Island Park, Box 2 
Hdqts, Hellena and Riverside Drive, Dayton, Ohio, Sma! 
charge for consignments and trunk sales* Contact K8REC 




































































GENERAL PRECISION laboratory interlaced TV cam* 
6198 vidicon, 7S ft* craiik*up tower, ART*28, VHP 
U6B preamp, 432 me 20 watt SSB and TV transmitter, 
^ICO 730 modulator, Ameco nuvistor 220 me converter, 
!20 me Big Wheel, Blonder Tongue UHF converter, 5 
dement 6 meter beam, S element 2 meter beam Telrex, 
0 ft. of RG17U* Stan Nazimek WB2GKF, 506 Mt. 
^rospect Avenue, Clifton, N* J. 07012. 

tB-34. SB-2LA, SB2*XC, SB2-VOX, SBl-MIC, SMl-MB 
nd Hustler whips. $700 cash* Will consider PC-62B or 
^C'6DC or PC-2DC or 22’er as partial payment* K2PGB, 
6 Columbia Ave., Hopewell, N, J. 

rOUR CALL LETTERS and name in gold, on your 
ery own coffee mug, $2.00 (helps me through college). 
,,atterman K7ZOV, 2511 N. 68th Street, Scottsdale, 
Lrizona. 

IW12-22-32 OWNERS. Send for original tri-band conver- 
lon plans USB-LSB, adjustable loading, low cost. $4.00* 
'Ians, P.O. Box 17, West Bend, Wise. 

'OROIDS. 88my uncased, small 1 inch coils for RTTY 
Iters, mailed postpaid 5/$2.50, one day service. WA6FKN 
ames Humphrey, Box 34, Dixon, CaliL 95620 

AN FERNANDO VALLEY Radio Club, W6SD, 9th 
.nnual Hamfest-Picnic, July II, Sunset Farms, 16303 
oothil! Blvd-, San Fernando* Free Prizes, swimming, 
isplays. Write for info; WB6GZZ, c/o Box 3151, Van 
■'uys, Calif* 91407 

OMPLETE SSB-AM-CW STATION $450 Valiant I, 
iking SSB Adaptor, HQ-180, good condition K2AAS, 
S2-62 Pople Ave., Flushing, N. Y* 11355 

ECEIVER, SX38C $15.00. DX-35 with VFO $25*00. 
nt. Matcher AT3 $2.50, Two B&W Baiun coils #3975 
l.SO. 13 tubes for BC-659, used but OK $5*00. 
^A4T\VK, 3200 Long Blvd,, Nashville, Tcnn* 37203 

! SX-IOIA $225, Ameco 2m nuvistor converter + 

I $35, Ameco TX-86 + ps + Eico VFO + PTT mike 
.40, Viking 6N2 4* Eico 730 modulator + PTT mike + 
*42 VFO + Heath ps $240. Like new. Complete station 
iOO. Box 163, 73 Magazine, Peterborough, N, H, 

OLLINS 75-A-4 OWNERS; Don't trade upl Investi- 
Lte our conversion that makes the 75-A-4 a real 
earn. W2VCZ, 30 Pitcairn Ave., Ho-Ho*Kus, N. J. 
11-652-8494 

DMPLETE SHACK—Clegg Zues $450, Interceptor 
25. Bandit 2000 A, $375, All 1 year old or less. Used 
ry little, WA9EMB, 5721 North S7th Street, Milwaukee, 
isconsin. 

SORIA HAMFEST September 19, Elxposition Gardens, 
toria Area Amateur Radio Club, advance registration 
.00 until Sept. 11. Ferrel Lytle, W9DHE, 419 Stonegate 
1., Peoria, Illinois, 

GNAL GENERATOR and hetrodyne type wavemeter 
mbination, I-222-A. Range 8-15 megacycles and 135-230 
^gacyclcs* Crystal calibrated* 115 VAC. $40.00. Also 
>1203-B signal generator modulator. $25.00. K8HOY, 

3 Beaumont Road ; Charleston, West Virginia. 

EATHKIT MOHAWK RECEIVER in excellent con- 
ion, reconditioned 3/30/64, w'ill ship, $130* M. R* 
nrick, 1807 Arrow-head Dr., Beloit, Wise. 

ILOVOLT DIODES—Replace your rectifier strings 
:b qualify diodes. 2000PIV, S00ma~$6.00; 4000PIV, 
Dma—$10.00* Others available* SASE for list. Joseph's, 
•X 4381, Whittier, California 90607 

tEE I Blue Book List. Leo offers hundreds of bargains 
reconditioned gear. KWM-2 $675.00; SX117 $260.10; 
133 $245*65 ; King 500A $259.00; Poly-Comm 62 

16*10; Viking 500 $350.10; NC300 $189.00; SR160 
17*15; NCL2000 $485.00; Galaxy 300 $215.10; SXlOl 
'0*10^—^Many more. Free 1965 Catalog. WRL, W0GFQ, 
X 919, Council Bluffs, Iowa. 

tL CARD SAMPLES? 25c, (refunded) Russ Sakkers, 
5DED, Holland, Mich* 

:)VICE STATION: DX-40, three SO xtls, DK60G re- 
, $60; HG-10 vfo $30; NC-240D revr $70; All exclnt 
id, $150* WASMZK, 417 Norway St., Norway, Mich* 

ITHORS—Get Info, Materials, Photos re our PC, 
roid and Marking products. Write to Ami-Tron Asso- 
tes, 12033 Otsego St*, North Hollywood, Calif. 
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Northern Californii't Moil' Complete Him Slof#' 


AU-TRANSISTORIZED 
GRID DIP METER 


* Compact 

• Ughf W«*Dhr 

• Aecuraltr 

* Scff-contilnad 

* Higheil Stibifity 

• Hoivy Dip 




NEVEI BEFORE 
HAS A PRECISION 
INSTRUMmT UXE 
THIS SEEN OFFIRHI 
AT SUCH A low PRICE* 


Mb*' I1A14W 

CpiifprnJ# !**<■ 
4^ lL.4n 


QUEMENT ELECTRONICS 

1000 SO. BASCOM AVE* SAN JOSE* CAUF* 
-Touf Cpilinf HMdqwirttri*' 


The Amateur Radio Handbook 

This fabulous hardbound 540 page handbook completely 
and thoroughly covers every aspect of amateur radio: 
tubes, transistors, receivers, transmitters, VHP gear, 
antennas, sideband, FM, mobile gear, noise, power sup¬ 
plies and much, much more. This handbook is a necessity 
of the building ham. Published by the RSGB. $5.50 

Radio Data Reference Book 

Have you noticed a basic lack in your ARRL handbook? 
The RSGB Radio Data Reference Book supplies everything 
left out and far more. It contains all of the formulae 
you'll ever need in one hardbound book. Also contains 
complete design information on RF power amplifiers, pi 
nets, tanks, niters, antenna design charts, coil data, 
math, and a tremendous amount more. You need this one. 

$2.25 

Order 73 Magazine Peterborough, N. H. 



FAMB BADMO SALES 

2133 ELfDA RD* • Box 1105 • LIMA^ OHIO i 


HUNDREDS OF TOP QUALITY 
ITEMS—BttCftlTttn, YriiuiDltt«n« 

^ricTopltoneB. luTeruri. Powbt Sup- 
pUe5, MeterB, Phonei, Autennu, lo- 
dlcRton. Tnutfuniim, Am- 

Dlifieti, H«BdB«t8. CoATBrten, Controt 
Bozet, Djuftmotors, Test EgulDmoai^ 
Motors, Blowers, C«ble, Eoyen,, 
Chokes, Handsets, Btrltcfaes, eto., etc. 
Send for Free Catalog—Dept. T3 



































































BROAD BAND BALUN ^Iflnetppii. 

• Flat in the amateur bands 
from 3 to 30 Mcs. • Full legal power • Fully 
weather sealed • Matches coax to antenna or 
balanced line. • Improves efficiency and radia¬ 
tion pottern. 

Two models, 1 to 1 or 4 to 1 impedance rqtio 
Size 11 / 4 " OD X 4" long. WL 4 oz. 

FUGLE LABS 1835 Watchung Ave., Plainfield, HJ. 


OUR GOAL: TO HELP YOU BUILD A TV CAMERA!! 

(For less than $40) 

Enjoy the fun of building your own LIVE TV camera* 
Most of the components can be found right in yotir 
own junkbox. We furnish only the hard-todocate parts 
and easy-to*follow construction plans. INTERESTED?? 
Send iOi for more info. 

Box 396 ATV RESEARCH So. Sioux City, Nebr. 


Need a CALIBRATED Converter? 

For AM, SSB and 
TRP Tunaverter 

All transistor single band con¬ 
verters for car and home radios. 

Models for 160 to 10 meters. 

Vernier 6-1 planetary tuning. 

Large calibrated dial. Muting con¬ 
nections. 

TRP Tunaverter with connecting Coax—^$19,95 
Copy SSB and CW: Tunaverter vrith tunable BFO—$24.95 
Output 830 kc std. or optional 550 kc excellent for Q5'er 
and BC radios. 

FREE INTRODUCTORY OFFER! $7 VALUE! 

While they last—one government surplus brass coax relay- 
rewound for 6 or 12 volts FREE with each Tunaverter and 
this ad. 

Made in USA. Dealer inquiries invited. 

Distributed by Herbert Saleh and Co., Woodsboro, Texas 


ATTENTION VHF'ERS 



BIGGEST, Nope. BEST? Heck vest Warren ARA Ham- 
fest, Aug. 29, Arrows from Rt. 534, Turnpike Warren 
Exit 14. Details; WARA Hamfest, Box 809, Warren, 
Ohio. 

SRT14 Synthesizer Modules * . . UNIT 11C now avail* 
able , . . Also Units 6,8,9,10,11A,11B, ALL New, Less 
tubes, With Schematic , . . $8.00 each or any three $6.50 
each. Also schematics any Unit, one thru twelve. Fifty 
Cents, or full set of Fottrteen $3,00, RITCO, Box 156, 
Annatulale, Virginia. i 

WANTED i All types, Military, Commercial, Airborne, 
Ground, Electronic items^—Testsets, GFtC, PRC, Collins, 
Bendix, Others’—pay Freight * * * RITCO, Box 156, 
Annandale, Virginia. 

TOOOOOBES, TRANSMITTING-SPECIAL PUR* 
POSE, New% Boxed, Guaranteed . 6CW4 —^ $1.40 
6146B — $4.75, 417A — $3.95, 826 — $6.90 Vr^ 
Catalog.-- Vanbar Dist. Box 444, Stirling, N. J. 07980 

VHF-UHF SPECIALS; Accurate SAV.R. bridge IKW 
to lOOOMC. like Jones Micromatch Reflcctometer mode 
500. New double coupler with meter $16.00 p.p.—Nev 
silver plated finger stock 4Ft. $1.00 p.p,—ALTS IKW 
200*400Mc. 432 possibilities excellent less lubes 

6161) $10*00 FOB 20 Lb. TECHNILAB ELECTRON 
ICS, 6446 Sherman Ave., Cincinnati, Ohio 45230. 

COLLINS 51J4 (modified 51J3-R-388) receiver, prodiic 
detector & hang A VC, 3* Ike Meclv, filler. Excl. Cond. 
$345.00, Dennis Dressier, K0LAD, Rt. 7, Topeka, Kans 

COLLINS 75A4 ser, 4554 very nice shape^—original boxe 
SOOc, 3.Ike 35ks filters-—matching spkr and manual- 
donh give a damn what others selling for—almost new' 
$450.00. Wade Robertson, 2225 Colorado, #90, Sant 
Monica, Calif. 

JOHNSON VIKING 500* Gud Condition. Can tc ru 
half gallon SSB.GG with seven w^atts drive. High Lev< 
modulation on AM. Big noise transmitter. Spare fin; 
and 811A*s included. Also have HE-35 six meter rig wit 
HB ant. Best offer* K3KUL, call 215*265-1893. Sorr 
no ship. 

TELCO NEEDS SALES HELP . . . Because we wei 
technically interested, wt developed a Ikw. all band line; 
amplifier with an instantaneous bandwidth of 2*3 Om 
The efficiency is quite good. The second and fourth ha 
monies pretty well cancel and the third order harmonh 
are 33 db. down and fifth order harmonics are 44 d' 
dowm. It is attractively styled m a 19" rack and enclosm 
complete wdth power supply. It was primarily designt 
for commercial and military applications. We have 
difficult sales problem of reaching the proper technic 
people so we will make this offer. ... If you will set 
us a half dozen names and addresses of qualified peop 
who may be interested in this linear amplifier, wx 
buy for you a year’s subscription to 73 at a limit of oi 
subscription for each person sending names. We hope tl 
hams will respond to TELCO* INC., 575 Technolot 
Square, Cambridge, Massachusetts. 


Send for a sample of the VHF’ER, the magazine for 
serious VHF-UHF hams. Ideal for anyone interested in 
improving his knowledge of the most interesting field 
in ham radio. 

Subscriptions: $2 per year 

$3 for 2 years 

THE VHF'ER 

Parks Laboratories 
Route 2 

Beaverton, Oregon 


RADIO PLASTIC NOZZLE 

for 

VACUUM CLEANERS 

Fits on end of hose end permits you to get behind parts, 

ate* 

$1 Postpaid In the U. S. 

GRACE SPITZ 

Box 4095, Arlington, Virginlo 22204 


TRANSISTORS—^RF and audio, bought and sold. Sai 
pie assortment—six standard types for $1.00; or w*rite f 
list. Jack Pritchard, WASFYF, 4336 Livingston, Dalh 
Texas 75205. __ 

DUMMY LOAD, 50 ohms. AU bands up to legal Urn 
Size, 3x4x7. Coax connector. Kit $7.75, wired $9,75 i 
Ham Kits. Bx 175, Cranford, N. J. 


Back issue Bonanza 

Amateur Television Experimenter Bulletin . . 

$1 for a set of back issues, os many as art 
available ... up to eight, if you hurry. 

6UP, the VHP Magazine. $1 for all ovailoblt 
bock issues, up to 16 if you hurry. 

73 Magazine. $5 for on assortment of 20 baci' 
issues from 1961-62-early 63, No choice o 
issues at this low price, we'll hove to sent 
what is ovailoble. 



































































































DLLINS 51J3/J4, Central Electronics 200V TT/ 
5MGC rare teletype combination tape printer, cutter 
d keyboard transmitter. Write Xeil Delafield K5YME, 
3S Blaylock, Beaumont, Texas. Phone "13-UN6-I526.’ 
.X250B new $25.00. 4-125A pullouts $5.00, 5894A pull- 
t $5.00, 6146 pullout $1.25, 2E26 new $1.7.5, 304Tri 
w $15.00, 813 pullout $8.00, 12AT7 or 12AX7 pullout 
for $1.00, 600 piv @ 750 ma tophats 10 for $2.50, 
msistor boards containing at least two transistors plus 
mponeiits a for $1.00, transistor boards containing 4- 
0 me transistors $1.50, 5763 or 6CL6 pullouts $1,00 
ch, 6AK5 pullouts 40c each. All parts and tubes guar- 
teed. .Minimum order $2.50. Include sufficient postage, 
ist Coast Electronics, 123 St. Boniface Rd., Buffalo, 
?w York 14225. Canadian money ac cepted at par. 

HF-2C39S and 3CXl00.A5’s; Pullouts but tested good 
432 me. $1.50 each or 5/$6.00 postpaid. WA5DAJ, 
05^^\Vii^sor Drive, Garland, Texas. 

)IN DETROIT ON 432.9 MC WBFM. Complete 432 
. transceivers, 12 volts with all tubes, cables, control 
ads, mikes, schematic, crystal to put receiver on 432.9 
watts output, Uses two 5894’s. Receiver has 6J4, 
vities in front end, 1 microvolt sensitivity. Five pages 
information by W8FWF. $28.85 FOB, Ray Xewsome, 
ITJP, 26/0 Pin etree, Trenton, Michigan. 

EATH HR-IO receiver used only 10 hours. $80. W^^TZV, 
27 Dur.ingo St., De nver. Colorado 80221. 

2SCO "REGENCY" PHONE PATCH, cost $24.95 
ke new) $11.00. Telephone operators head set, new, 
5t $21.95, now $10.00. Semiautomatic bug, cost $12,95, 
w $7.95. K3AHX’, 3117 Jeffrey Rd., Baltimore, Md., 
207. 

EW WESTINGHOUSE 0-150 vac meters, $7.50. New 
2 453 $18.95, B_C458A $8.95, Sonar VFX 680 NBFM 
$^f)‘00- Pair Motorola 20 watt AM mobile trans- 
tters $25.00. New 829B’s S13.50 pair. FOB W9KAJ, 

IX 55A, Rt. 2, Delavan, W isc. 

HAMFEST. July 4, Peterborough, N. M. Come on 
. There’ll be a display and sale of much of W2NSD’s 
ik before the auction on Saturday, July 3 at 7 3 HQ. 

ELP WANTED- We need some strong hard working 
ung bams to help out with the 73 Hamfest. Room and 
ard plus lots of fun. We’II want you to come Satur- 
morning July 3, We don't want to be swamped, 
rite with your age, address, experience by June 28. 
m’t come unexpected. 73 ifagazine, Peterborough, N. H. 

)NAR SRT.120P TRANSMITTER. 10-80 M, 120 
tts, 100 watts phone, PPT, built-in power supply, 5984 
al VFO-xtal. Excellent condition. Cost $300. Will sell 
$100 complete. Box 151, 73 Magazine, Peterborough, 


2LETYPE MODEL 30A PRINTER. Tiny light weight 

28 type keyboard, 115 vac motor, 
i-oMinc indicator, aluminum case. Excellent condition. 
St the thing for portable operation and demonstrations. 
3. Box 152, 73 Magazine, Peterborough, N. H. 

IDE SCREEN TV CAMERA AND 18" MONITOR 
ide by Crimson Color, Inc. Model 700. Sells for over 
300 new. ^ Complete in excellent working condition. 

40 *"**** cables, power supplies and manuals. 

♦9. Box 153, 73 Magazine, Peterborough, N. H, 


HUGE SURPLUS SALE 

Come up on Saturday, July 3rd to pick over the 
remendous borgains from W2NSD's 25 year barn- 
■illing collection of exceptional junk. There's too 
nuch for the auction, so we're going to let you 
ilmost steol it the day before. Don't miss it! 

73 Magazine Peterborough, N. H. 


THE BEST WAY TO BUY SURPLUS; 

Ask for what you need. We will then send you COMPRE- 
HElNSIVE data on what we have to meet your needs. 
DON'T aalt for a cutalog . . , U wotiJd take a fat book * . , 

We DOxN'T sell mdse the way we get It In just to be able 
adverihsc at a price lower than someone ebe's. We work 
it over . , , test li . . . overhaul and calibrate It , . , and 
GUARANTEE SATISFACTION OR MONEY REFUNDED! 

WE AJ,so BUY so If you have anything to 8c[l> toll us 
about it and how much you want for it. When we answer 
your inquiries and describe material we are offering* we also 
price it, . * . You w^ouldn't think very much of us If we 
asked you to luake us an offer I 

BROADCAST-BANO COMMAND RECEIVER: ABC Tn>« 
12, No. 11*32, Late lypel 540-1600 kc, 0 tubes: RF* con* 
verier* 2 IF'» & AVC* det. & Nolae Limiter* & AF, 2 uv 
sensit. NeeUn exUTnal pwr iJt t-uiurol ckta has no 

tiinhig II 1 1, 'A'Jili Hi>l[tje tiinlug knob, chart to tune expri 

freq, by turns count* lots of tech data* OK 17.95 




|1k, for Loi Angeles 

^Add $3 for extra-clean selected unit,) 


ALL-BAND SS8 RCVR 
BARGAIN: irailieraftera 
H-45/ARR-7, 550 kc to 
43 me continuous: Yoice* 
CW. MCW: 2 HP's* 2 
IF*s: S-meter: 455 kc 
Xtl. 6 select, choices. 
Heady to use, w/60 cy 
pwr sply & book, aligned, 

199-50 

Deduct $30 If you make your own pwr sply from schematic we 
furnish. Deduct |20 if SSB not required* or deduct $15 If 
you will wire In your own SSB with kit diagram we fur¬ 
nish. 



TIME PAY PLAN: Any purchase totaling $160,00 
or more* down payment only ... lU/0 

ARC-5 Q-5*er Revr 190-550 ke w/85 kc IF's, Use as 2nd 

converter for above or other revra. Checked electrically. 

w/Iots of tech. data, w/spllne knob, 9 lbs. fob 14 05 

Loh Angeles 

(Add $3 for extra-clean selected unit.) 

AC PWR for SCR-522: RA-62‘B made by Signal Corps for 
the specifIr joh| 115/230v* 40 60 cj In. RoguL fpt 
outputs SCOT* .30A: llT, 4A: -150v. 10 ma. OK 17 QR 

grtd, w/data, 90 lbs, fob Sacramento i r 

AN/APR-4 RECEIVING UNIT w/tuning units to tune 38-1000 
me plug & handbook, all checked & grtd 100% 179 50 

OK, ready to use on 60 cy fob l.os Angeles 11 

Add $30 for am/fm version modified for 60 Of pwr Input: 

add $60 for TN-19, 975-2200 me: add $126 for TN-54* 

2175-4000 me. All uncond, grtd. OK. 


LM FREQ METER 125 kc to 20 me U combln. heter, freq, 
meter & signal source. CW or AM* accuracy .01%* xtl 
callb. Clean* checked 100% grtd, w/plug* date. RT 59 
16 lbs fob Los Angeles Uf-au 

Add $10 for EAO* converts for LM Power Supply w/parts* 
data. Included 47 lbs fob San Diego 

TS-323/UR* 20-480 me. Crystal, 001%, W/handbook supple¬ 
ment giving supplementary xt! check points & Inatruc, tn 
closely approach crystal accuracy^ W/schematic, Instrurt., 
pwf sply data, clean* checked. 100% grtd, fob IQQ 50 
Los Angeles . ... . 

TELETYPE BARGAINS 

U: Unchecked, as Is, fair condition, some minor parts may be 
missing. C: Checked A repaired as neededi ready to use, 
grtd OK, 

It 14 Trans-D 1st, sync., C S40.S0, U 35,00 

Handbook TM 11-2222 for above . +,,, . ... 8,50 

Typ. Reperf, no keybd, C $74.50, U .. . 49,50 

Same with keyboard* C $89,50, U ....69,50 

Handbook TM 11-2223 for above two 9.00 

TG-26B, like but tape, C $139.50, U . 99,50 

40 rolls oiled tape 11/16* wide H,95 

.^15 w/keybd, sync, C $149.50* U 95-00 

Handbook TM 1D352 for Mod, 15 . .,.. - , ... 7,50 

itIO w/keybd. syn. C 249.50, U .. 149,50 

BEST OSCILLOSCOPE AT MODEST COST: Tektronix SHAD: 
DC-JO me. Callb, defl, 30 mv-100 r/cm. Calib. aweep 0.1 
usee—10 msee/cm. Sq, wave w/variable dutj' cycle, .05-50 v* 
available to lest amplifiers. Other outputs: Sweep sawtooth, 
pos, & neg. gate pulaes. Signal delay network. % usee, 
permits viewing the signal which triggers the swejep. 
Locked-in triggering provides stahle-as-a-rock picture, Tom- 
plctely overhauled, 1(10% grtd OK* with Book, Ofl 

clean and pretty, only ... 


R. E. GOODHEART CO., INC. 

Box 1220-GC BEVERLY HILLS, CALIF. 30213 
Phones: Area 213, office 272-5707, messages 275-5342. 
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QUESTIONNAIRE? 

1. Without looking back through the magazine 
try listing here the advertisements that you re¬ 
member as being of interest to you in this 
issue of 73.____ 


2. Is there a good chance that you may pxir- 
chase something advertised in one of these ads? 


3. Which article did you find most interesting 
in this issue?___ 


4. Now please glance through this issue and 
list here the ads which you feel are not sat¬ 
isfactory. ___ 


5. Is tliere any particular piece of equipment 
that you would like to see us test?_ 


(If you don’t like to shred your magazine put 
the answers on a separate card or paper.) 
Send answers to 73, Peterborough, N. H. 
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14 

14 

14 

14 

JAPAN 

14 

14 

14 

14 

14 

7 [ 

7 

! ^ 

7 

7* 

14 

14 

UEXICO 

14 

14 

14 

7 

1 

r 

1 

7 

7* 

14 

14 

14 

PHILIPPINES 

14 

14 


14 

14 

74 


7 

^ t 

7# 

74 

14 

PUERTO RICO 

14 

14 

14 

T* 

7 

7 

-. 

7 

14 

14 

14 

14 

14 

SOUTH AFRICA 

74 

7# 

7 

7 

7* 

7* 

T* 

14 

14 

14 

14 

7* 

U, S. S. R. 

7* 

7 1 

7 

7 

7 

7 

T 

7 i 

14 

14 

14 

H 

EAST COAST 

14 

14 

14 

7 

7 

7 

7 

14 1 

14 

14 

14 

14 


# Very difficult circuit this hour, 

* Next higher frequency may be useful this hoc 

Good: 2 , 5 , 6 , 10-13, 18-21, 25-31 

Fair: 14-17, 22 

Poor: 3, 4, 7-9, 23, 24 

VHF DX; 3-8, 12, 17-19, 27 


94 


73 MACAZIt 

























































































































































■TAB*' • TRANSISTORS * OlODESlI 
GTDI FACTORY TESTED — 
FULL LEADS, 


»NP lOOWatt/ISAmp HI Power 
036 Case! 2N44U 442. 277. 
78. DS50J UP to 50 Volts/ 
XBO $(.25 5 tor $5. 

N278. 443. 174 up to 80V 
3 2 for $5* 






TAB 




T H AT'S A Bu Y 


"TAB” Tube* Factory TMted, Intpetd. 
Six Months Guaranteed! No Rejects 1 Boxed 1 
GOVT di MFGRS Surplust new &. Used 


'NP 30 Watt. 2NISS. 156, 235, 242, 

54, 255, 256, 257, SOI, 392, tB> 35e. 4 for $1 
'NP 2N670/SOOMW SSe 4 for $1 

'NP 2N67l/IWatt 50c @, 3 for $1 

NP 25W/TO 2NS36, 539. 540, 2 for St 
NI038 6/SI, 1039 4/$l. 1040 St 

NP/T05 SIGNAL SSOMw 25e ®, 9/$l 
IPN/T05 SIGNAL IF. RF. OSC 25c 
for $1 

tlieon PNP/TOS 4 TOIS 2Sc @. S for SI 
NI046/SI.4Dl^. 3/$4. 2NI907/$2'S). 4/46 

ower Heat Sink Finned Equal to 100 
o' Surface SI #, 6 for SS 

036. T09> TO 10 Mica Mtg 30c 4/SI 
iode Power Stud Mica Mtg 90c ®. 4/$l 


Low Prices! New XllTTG Tubes! 


4.65A 

$7.00 

4X130A $6.75 

OB2 

e55 

4.(25A 

15.00 

826 

Query 

5R4WGA 

4*4Q0A 

25.00 

829B 

.. 7.20 


3.50 

4.IO0OA 

872A 

.. 3.50 

24G 

. Query 


T5.00 

DA2 

.. .65 


We Swap Tubes! 

What Do/U Havef 

OA9 .. 

M 

5R4 

,, 1.00 

6F7 

.. .99 

OC3 .. 

.TO 

5T4 

,, .90 

6F8 

1.39 

OD3 .. 

,59 

5V4 

.89 

6H6 

.. .59 

024 .. 

.79 

5Z3 

.. ,89 1 

6J5 

-- .59 

IL4 .. 

.82 

6A7 

1.00 

GJ6 

.. .59 

IR4 

5/$l 

GAS 

.. .99 

6KS 

. ,59 

IS4 .. 

.7S 

6AE4 

. .59 

6L6 

1.19 

I$5 .. 

.68 

6AC7 

. .72 

6SN7 

. .72 


ENERS I Watt 6 to 200v 70e ®. 3 /$2 
ENERS lOWatt 6 to I50v $1.45 4/S$ 

ENER Kit Asstd up to tOw 9 for SI 
TABISTORS up to Iwatt 5 tor SI 


TRANSISTORS—TOO MANY! U<TEST 

ntested Pwr Diamonds/TOS 10 for SI 
ntested T036 up to lOOWatts 9 for SI 
ntested T05/SIGNAL/sistors, 20 for SI 
ntested Power Diodes 35 Amp 4 for SI 
ntested Pwr Studs up to t2Amp 12 for $1 


D.C. Power Supply MSv/SO to 800 
Cys. Output 930 : Tap 165V up to 
l50Ma, Cased $5@. 2 for S9 


ILICON POWER DIODES * 

STUDS 

DC 

50Piv 

(OOPIV 

ISOPIv 

200Piv 

iMP 

35Rms 

70Rms 

r05Rm& 

f40Rms 

3 

cOS 

J4 

J7 

,24 

12 

.30 

.55 

.70 

.85 

(8* 

.20 

.30 

*50 

.75 

35 

.70 

f.OO 

r,50 

2.00 

00 

1.65 

2.05 

2*50 

5.(5 

:40 

3.75 

4.75 

5,75 

8.75 

DC 

300P1V 

400PIV 

500P(v 

* MM MM MM idk WM 

600PIV 

MP 

210Rm« 

2S0Rms 

35QRma 

420Rm5 

3 

.29 

.30 

.40 

,40 

12 

leOQ 

LS5 i 

1.45 

r*70 

(8* 

1,00 

1.50 

Query 

Query 

35, 

2.15 

2,45 

2*75 

3.33 

flO, 

.3.75 

4.60 

5*50 

8.00 

40 

11.70 

(7ei0 

23*94 

29.70 

’.F. PRESS-FIT AUTOMOTIVE TYPEI 


IS Amp Press Fit up to 200PIV 4/$l 
2 to 3 Amp Studs up to 6D0PIV 6/$l 
35 Amp Studs ISO to 200Plv 5 for S5 


‘TAB" • SILICON 750MA DIODES 


NEWEST TYPE! LOW LEAKAGE 

v/Rmf 

>0/35 

.05 

Pi v/Rmt 
100/70 
.09 

Piv/Rmi 
' 200/140 
*f2 

Piv/Rmi 

300/210 

J4 

v/Rmt 

>0/280 

.(5 

Piv/Rmt 

500/850 

.to 

PJv/Rmi 

600/420 

e23 

Piv/Rmi 
! 700/490 

,27 

T/Rmi 

>0/560 

.3$ 

Plw/Rms 

900/630 

.45 

Plv/Rm* 

1000/700 

.65 

PI v/Rmt 
1100^70 
*75 


GTD ALL TESTS AC/DC 4 LOAD I 


Send 23c for Catalog! 


IT4 .. . 85 

ITS .. .95 

IU4 e/$i 
IU5 .. .75 

2C39A Q 
2C40 . 5.50 

2C43 . 6.50 

2C5I . 2,00 

VVe Buy] 

2021 .. .65 

2K25 9.75 

2K2S . 30.00 
2V3 .. 2/$l 
2X2 .48 

4X 250B 

30.00 
5BP4 . 7.95 


6A65 . .65 

eAG7 , ,75 

6AKS . .69 

6AL5 . .55 

6AQS . .66 

6AR6 . 1.95 
6AS7 . 3.49 
6AT6 . 2/Sl 

We Selll 

6BA6 . .59 

6BE6 . .59 

6BK7 . .99 

6BQ6 . 1.19 
6BY5 !.!9 
6BZ6 . .91 

6C4 , . ,45 


6V6GT .90 
I2AU7 .69 
l2Ae . .45 

25L6 . .72 

25T . 4.00 

2807 . .89 

50L6 . .59 

83V .. .95 

We Trade! 

250TL 19.45 

VR92 . 5^$] 
398A . 3 fl 
4168 16.00 

450TL 43.00 
613 . 9.95 

615 ... 1.75 


Tod S$$ Paid for All Tubes! 


"VOLT-TAB” eoowatt Speed Control 
I 15VAC $4.50 2 for $8 


866A Xfmr 2.5V/IOA/IOKv/lnSl $9 ® 

Ballentlne i^300 AC/Lafa Mtr.$54 

<Sd) Choke 4Hy/0.5A/27ri $40 2/$6 

"VARIACS" L/N O.IS5v/7,5A _$15 

"VARIACS" L/N 0-I35V/3A . $10 

TWO 866A's 4 Fil. Xfmr.$6 


SILICON TUBE REPLACEMENTS 

OZ4 

UNIVERSAL 

$1.75 ®, 2/$3 

5U4 

1 l20Rnis/16001OV 

$2 @, 9/$S 

5R4 

1900Rms/2800lnv 

S9 2/$J5 

866 

SKv/Rms - I0.4KV 

IflV 



$11 2/S20 


Mica Cendsr .006 ® 2500V 4/$l 
Snooperscope Tube 2* $5 2/$9 

Mini-Fan 6 or l2Vac/60Cys $2 9/$5 

4X150 Ceramic Loktal $1.25 2/$2 

Lino Filter 

Line Filter 50Amp/250VAC $10 2/SI6 

OC 3!/s'/Meter/RD/SOOMa S4 (S>, 2/S7 
DC 2>/a' Meter/RD/IOOMa S9 @ 

OC 2)4' Meter/RD/SDVOC $9 @, 2/S5 
AC 3Vi' Meter/RO/I30VOC S5 ®. 2/$9 
DC 4' Meter/RD/IMa/S5 2/S9 


Battery Charger 6412V Charges up 
to SAmp "Approved" Heavy Duty Oo- 
sign with Kllxon Circuit Breaker, 
Operates 220 or I lOVAC @ 50 or 
60 Cys $8, 2 for $15. 7/$49 


1700 Piv/I2a0 Rms/750 Ma/$l.20 #. 

lO/SIO 

Same 1100 Plv/770 Rms 75e 16/SI I 

3 Kv/2100 Rms/200 Ma/SI.80 ®. 6/StO 
B Kv/4200 Rms/200 Ma/S4 ®. S/S9 
12 KV/84O0 Rms/200 Ma $8 2/$l4 


Transformors—All Input ll5v/60Cys VCT 
@ 250111a, 6V/SA/5A/SA S6. 2/SIO 
400VDC Supply @ 20OMA 4 Silicon Reet 
4 Filters 910 

20VAC & TAPS/,8.12.16. 20V @ 4A. $9 
32VCT/IA or 2XIEV ® I A, $8 ®, S2/$5 


R—SILICON CONTROL RECTIFIERSI 


BV 

7A 

(BA 

PRV 

7A 

i6A 

25 

*60 

LOO 

260 

2.70 

3.00 

SO 

f*00 

I.SS 

300 

3.00 

3.45 

00 

1.00 

2.15 

400 

3.75 

8.90 

50 

1.95 

2.45 

500 

4,75 

4.80 

;oo 

2.20 

2.ao 

600 

5*45 1 

5.65 


ITESTEO "SCR" Up to 25 Amps, 6/S2 
ass Diodes IN94, 48, 60, 64, 20 for SI 


Two RCA 2N408 4 Two Regulators 
RCA IH2326 On prtd ckt. 30e 4/SI 


Lino Filter 4.5A @ 115VAC 4 for St 
Line Filter 5A ® I25VAC 2 for $1 
Converter Filter 400 Ma @ 28VDC 4 for $1 
Converter Filter Input/SA ® 30VOC 4/91 
2.5MH PiWound Choke/National 5 for SI 


V'g Buy, Sell & Trade 


SEND 25e FOR CATALOG 



Terms Min Order $3 
FOB New York, 
to Day Gtd. 

Our 20th Year. 


rilNM Liberty St.. N.Y. S, N.Y. Re 2-6245 


"TAB" FOR THE BEST KITSl 


«■ 


40 


to 


o 


r 

* 4" 


u 


e 
S g 

— « 


- »■<)« 

So g 

Office 


C 

> 


Ov 







O 

U 


0- 


ac 


u: 


o 


;= S = £ ® -t 

-O|o3 

= gSo . =,a E< 

ES.£ajB .EosiasZ*"” 

o.Betui_ BO 

g ta iL. ;; 

O £ O OCMViO™ 
MO — eft — — WW’W- 


c 

H 

k, 

U 

~a 


Si 

$1 

O 

■«! 

U 

« 

CSJ' 

e 

O 


oe od ^ o£ ad 20 ae 20 OC oe od id 


W.E. Polar Relay l*255A/$5 ®. 2 for $9 
W.E. Socket for ie255A Relay, $2.56 
Toroids 88Mhy New Pekg $1 ®. 6 $5 

6.3VCT @ tS.SA 4 6.3VCT ® 2A $4 @. 
2/$6 

200KC Freq Std Xtals $2 ®. 2/$S 
Printed Ckt Bd New Blank 9x12' $1 ®, 
6/$5 

Kllxon 5A Reset Ckt Breaker $) 8/$5 

2K to 8K Headsets Good: Used $9 2/55 

Xtnl Blanks Asst Types 12 for $1 

WANTED TEST SETS 
& EQUIPMENT 

Bandswitoh Ceramic SCOW 2P/6Po$ $3 
2 for $5 

6Hy-305Ma Choke Cased $3 @, 2/S5 
7->4Hy-400Ma Choke Cased $7 ®. 2/$l2 
2S0Mfd @ 450 Wv Leetlytio 4/SSB $3 
4/$IO 

Cndsr Oil lOMfd X 600-2x2.5 4 5Mfd SI 
15/SIO 

Cndsf Oil 6Mfri ® 1500V $4 4/$t0 

880Vct ® 735Ma for SSB $9 ®, 2/516 
430Vet @ 4DMa 4 6.3 @ I.5A CSD $1,56 
®. 4/$S 

tOVet ® 5A 4 7.5Vct ® 3A CSD $6 
2 for $10 

WANTED LAB Mm'ERS! BRIDGES! 

K-POTS! 

Pwr Sup Kit 900VDC ® SOOMa & 4/ 
Silicon Diodes l700Piv FWB $12 
Pwr Sup Kit I2D0VDC @ 20DMa/Xfmr 
4 FW8 Silicon Rect $10 ®. 2 for $18 
Modulation Xfmr 60W/I5K to 5.7K $5 
Headset Rubber Bunyon Pads pair SI 
Socket Ceramic 1625 Tube 4/$l 
Sneke* Ceramic 866 Tube 4/$l 
Socket Ceramic 4X150/Loktal 4/$2 

WANTED YOUR - ORDER - TODAY! 

6MTR Ground-Plane Ant (R Exp) $4 
Knob Spin-Crank BCS48 Type $i 
Mini Fan 6 er 12 VAC $1.50 4 for $5 

Beam Indieater Setsyns 24VAC 2 for $10 
Precision TLI47 Feeler Relay Gage $1 

8 foot Elec. Cord i^lSga 4 Plug 39c 
3'$l 

Fuse 250Ma^9AG 5 for 30e. 100 for S3 
DON'T C-WRITE & SEND ORDER! 
XMTTG Mica Cendsr .006 ® 2.5Kv 39e 
5/$l 

XMTTG Mica Cndsr .00025 @ SKv 75e 
@, 4/S2 

Mini-Rectifier FWB 25Ma @ II5VDC 

3 for $r , 

Micro-Switch Rated 40Amp AC 4 DC 

4 for $1 

BandPass Filters 60 or 90 or ISOCys 
3 for $5 

T30 Throat Mikes $1 4 for $3 

"Bruning" ff' Parallel Rule itl @ 

3 for $2 

Linear SawTooth Pot KSI5I38/W. E. 

9 for $1 

RUSH YOUR ORDER TODAY. 
QTYS UMITED! 




































































WVG 




POSTPAID! 




VERTICAL 


ITTTV 


WVG MARK TL 


New low cost vertical an¬ 
tenna which can be tuned to 
any amateur band 10—80 
meters by simple adjustment 
of feed point on matching 
base inductor. Efficient 
radiator on 10,15, 20, 40, 75 
and 80 meters. Designed to 
be fed with 52 ohm coaxial 
cable. 


Conveniently used when in¬ 
stalled on a short 1-5/8" 
mast driven into the ground. 
Simple additional grounding 
wire completes the instal¬ 
lation. Roof top or tower in¬ 
stallation. Single bond oper¬ 
ation ideal for installations 
of this type. Amazing ef¬ 
ficiency for DX or local con¬ 
tacts. Installed in minutes 
and can be used as a port¬ 
able antenna. 



Mechanical Specifications:^ 

Overall height — 18' As¬ 
sembled (5' Knocked down) 
Tubing diameter — to 

7/16". Maximum Wind Un¬ 
guyed Survival — 50 MPH, 
Matching Inductor — Air 
Wound Coil 3!4" dia. Mount¬ 
ing bracket designed for 1- 
5/8" mast. Steel parts Irri- 
dite treated to Mils Specs. 
Base Insulator material ^ 
Fiberglas impregnated sty¬ 
rene. 

Electrical Specif i cations: 

Multi-band operation — 10- 
80 meters. Manual tap on 
matching inductor. Feed 
point Impedance — 52 ohms 
(unbalanced). Maximum power 
— lOQO watts AM or CW-2KW 
PEP. Omni-directional. Verti¬ 
cally Polarized. 


WRL 


WORLD RADIO 
LABORATORIES 


n Check enclosed. □ Ship 
one WVG MK. II @ $15.95 
Postpaid. 


Name, 

Call_ 


Address, 
Hi t y 



State, 


THE REJECTOR TUNABLE 
NOTCH FILTER WILL 
GREATLY IMPROVE RE 
CEPTION ON ANY RE 
CEIVER OR TRANSCEIVER—HAM/CB/SW 

■ No insertion loss. ■ Audio filter witi 
tunable range 300 to 4000 cycles. ■ Full; 
transistorized. ■ Ideal for CW-RTTY-SSB 
AM-SWL. ■ Simply connects between re 
cetver or transceiver audio output and P.M 
speaker. Apply 12V, ac/dc (VzA) Size— 
xBys"x2y2". Opt’l AC Supply—$6.95. 



World Radio Laboratories 
3415 West Broadway 
Council Bluffs, Iowa 51504 

j Please rush me 

I □ Rejector Notch Filter^—$34.95, 

I □ Opt'l AC Power Supply—55.95. 

I □ New WRL Catalog. 


I 


I NameL 

I 


.Call 


! Address, 


I 


! City. 


.State, 


Zip, 




7:1 MAr.ATI 



















































































CAN BEAT OUR 

ANNIVERSARY 


SPECTACULAR TRANSCEIVER SPECIAL 


MOBILE GALAXY 


V 


POSITIVELY THE BEST TRANSCEIVER BUY EVER OFFERED THE AMATEUR... 



REGULARLY PRICED AT $469.95 


$ 


NOW JUST 399 


95 


SAVE $70.00 

USE WRL'S CHARG-A-PLAN—JUST $20 MONTHLY 

SAVE $70.00 ... If you buy now ... A NEW 
GALAXY V TRANSCEIVER . . . featuring 300 
WATTS PEP SSB/CW; FULL BAND COVERAGE 
on 80-40-20-15-10 meters . . . and it boasts the 
BEST — SELECTIVE RECEIVER (because of its 
6 Xtal filter); and UPPER and LOWER selectable 
SIDEBAND! 

Don't Forget . . . We're still offering you a 2 
WEEK FREE TRIAL* plus you can use our NO 
DOWN PAYMENT CHARG-A-PLAN. 

We'll also allow you TOP TRADE-INS 

on your present gear. 

YOU JUST CANT GO WRONG! TAKE ADVAN¬ 
TAGE OF THIS SPECIAL OFFER TODAY! 

*Write for free trial terms. 

DC SUPPL Y 

REGULAR $119.95 

^89 

SAVE $30.00 


SPECIAL PURPOSE 
VFO covers MARS, 
CAP etc. . . . $89.95 
write for detolls 



NOW 


GALAXY V & DC P.S. 
MOBILE 5TA TION 


*489 


.90 


SAVE $100.00 


HURRY! OFFER LIMITED TO SUPPLY ON HAND 



WORLD RADIO LABORATORIES 

3415 West Broadway Council Bluffs, Iowa 51504 

□ Send quote on gear 
on attached sheet 

n Send catalog and 
Reconditioned Listing. 

□ Ship "Mobile Pkg. V" — $489.90. 

Name_Call_ 


□ Send details on 
Free Trial Offer. 

□ Ship Galaxy V — 


$399.95 


Address. 
City_ 


State. 


lip. 



















































Feol like a little larceny? Go ahcaii. Take advaiitatre of us. At only $685.00, National’s 
NCX-5 transceiver is a steal, Here's a total station transceiver for the 80 through 10 meter 
bands which pives you more features and poi'forniance than any other transceiver at any 
price. Judpe the NCX-5 by any criterion: Dial Calibration usinp a digital counter with 
accuracy to one Kc and read-out to 100 cps-—ten times better than any other amateur 
equipment available. Stability from a cold start with a linear solid-state VFO which elimi¬ 
nates tube-type warm-up drift due to electrode structure change with temperature. Each 
VFO individually temperature compensated and double-regulated against input voltage vari¬ 
ation. Long-term stability from a cold start superior to most tube-type VFO’s after warm¬ 
up. Selectivity with an 8-poIe crystal lattice filter substantially superior to any filter of any 
type ever used in commercial amateur gear. <5-60 dh shape factor of 1.7:1 and 2,7 Kc band¬ 
width assures superb sideband suppression and adjacent-channel receive selectivity with 
pleasing, natural voice quality. Sensitivity of 0.5 fiv for 10 db S/N, using two RF stages 
on all bands. Split-frequency operation wuth built-in Transceive Vernier for ±5 Kc indepen¬ 
dent receiver tuning. Also accessory VX-501 VFO console to provide completely indepen¬ 
dent control of receiver and transmitter frequencies as well as transceive operation con¬ 
trolled by either NCX-5 or VX-501. Console also provides choice of five crystal-controlled 
frequencies for net or novice use. Complete AM and CW facilities including separate high- 
quality AM detector and break-in CW with adjustable release time. Quality and workman¬ 
ship you expect from National — one-year guarantee against component failure and the 
neatest wiring you’ve seen since the la.st sun-spot cycle . . . right-angle component dress, 
with even the resistor color-codes all lined up in the same direction. And everything else 
you want in a transceiver . . . precision styling that complements the NCX-5’s performance 
...200 watts PEP punch on SSB or CW ... 10 dh of ALC for maximum talk-pow'cr w’ith- 
out flat-topping or splatter . . . front panel choice of VOX, push-to-talk, or manual operation 
•.. SSB/CW/AM AGC and D’Ai'Sonval S-meter/PA meter ... mobile mount included ... 
even optional deluxe oiled w-alnut cabinets separately available for the NCX-5, NCX-A AC 
supply/speaker console, and VX-501 VFO console for custom home installations. 


NATIONAL RADIO COMPANY, INC 

37 Washington Street, Metrose, Massachusetts, 02176 World Wide Export Sates: Auriema International Group, 
85 Broad Street, New York City, N. Y.; Canada Tri-Tel Associates, 81 Sheppard Ave. W., Willowdale, Ontario 















